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Decision/action requested

The group is asked to discuss the proposed enhancements for HO optimization performance evaluation and approve the proposal.
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Rationale

Gap Analysis

In order to avoid multi-vendor inconsistence, it is necessary to specify the evaluation principles of HandOver (HO) Parameter Optimization Function. 
Rate of failures related to handover has been standardized as one target for HOO (HandOver parameter Optimization) function, see [2] and [4]. However, other two KPIs, which are proposed by NGMN Top OPE Recommendations (see [3]) to be considered for HO optimization performance evaluation, are still not standardized in 3GPP SA5:

a) Rate of failures related to handover without RRC state transition, 
b) Rate of failures related to handover with RRC state transition
This gap, which is between NGMN Top OPE Recommendations and OAM capabilities offered by 3GPP SA5 Integration Reference Points (IRPs), has been captured in TR 32.838 [1] as below:
	"In order to avoid multi-vendor inconsistence, it is necessary to specify the evaluation principles of HO optimization

· Some KPIs (defined per neighbour relationship) to be considered for HO optimization performance evaluation could be: 

· Rate of failures related to handover without RRC state transition"

	Relevant 3GPP specifications: 

TS 32.521/522/526/28.627/628/629/425
	Compliance statement

TBD

	Item
	Description
	Action
	Related CR(s)
	Status 

	1
	Not supported.
	TBD
	TBD
	Open


	"In order to avoid multi-vendor inconsistence, it is necessary to specify the evaluation principles of HO optimization

· Some KPIs (defined per neighbour relationship) to be considered for HO optimization performance evaluation could be: 

· Rate of failures related to handover with RRC state transition"

	Relevant 3GPP specifications: 

TS 32.521/522/526/28.627/628/629/425
	Compliance statement

TBD

	Item
	Description
	Action
	Related CR(s)
	Status 

	1
	Not supported.
	TBD
	TBD
	Open


Background information

In Rel-9 discussion, SA5 agreed to use "Rate of failures related to handover without RRC state transition" and "Rate of failures related to handover with RRC state transition" as the targets of HOO function (a.k.a. MRO function), see clause 4.3.1 of TS 32.522 [2] V9.0.0. 

To measure these two targets, the following performance measurements are needed:
a) Number of failures related to handover without RRC state transition, 

b) Number of failures related to handover with RRC state transition
SA5 sent an LS (S5-101083 Reply LS on MRO performance measurement [5]) to RAN3 to ask RAN3 to provide RAN supporting for these two measurements. However, due to very short time limitation in the end of Rel-9, RAN3 did not reach agreement on concrete RAN supporting mechanism for these two measurements, see reply LS (S5-101672 Response LS on MRO performance measurement [6]) from RAN3. Then SA5 removed "Rate of failures related to handover without RRC state transition" and "Rate of failures related to handover with RRC state transition" from TS 32.522 V9.1.0.
Why need to measure RRC state change?

Different HO failure mechanisms may result in different impacts on the radio bearers held by the UE. In the best case, following a “HO failure” (HOF) or “Radio Link Failure” (RLF) [3], the UE is able to successfully perform RRC re-establishment and remain in RRC connected state. In the worst case, the RRC re-establishment fails and the UE must drop to RRC idle and perform NAS recovery. Thus there are three possibilities of Handover as below:
	
	Outcome of Handover
	Service Interruption Time / ms
	UE state

	1
	Successful handover
	<50
	Remains in RRC_CONNECTED

	2
	HOF/RLF followed by successful RRC re-establishment
	50 - 150
	Remains in RRC_CONNECTED

	3
	HOF/RLF followed by unsuccessful RRC re-establishment
	150 - 350
	Changes from RRC_CONNECTED to RRC_IDLE


From an operator perspective, the impact of these failure events depends on the interruption time and aspects of the radio bearers involved namely their activity level and the tolerance of the bearers to interruption.  For example, a bearer which is inactive (no data queued on downlink or uplink) is clearly not impacted by the service interruption because it has no data to send anyway. Real time applications such as VoIP and conversational video are very sensitive to service interruption since it equates to the discard of packets.  Indeed, for the third outcome there is a high risk that a VoIP call would drop giving poor user satisfaction.
We believe the two KPIs proposed by NGMN are needed and helpful for a better HO optimization performance evaluation.
4
Detailed proposal
Proposal 1
It is proposed to add the following performance measurements in TS 32.425 [7] (from Rel-12) to fill the gap for the purpose of evaluation of HO optimization: 
a) Number of failures related to handover without RRC state transition, 

b) Number of failures related to handover with RRC state transition
Proposal 2
It is proposed to add the relation between the performance measurement of number of failures related to handover without/with RRC state transition and HO parameter Optimization Function in TS 32.522 [2] (from Rel-12) and TS 28.628 [4] (from Rel-12) to fill the gap for the purpose of evaluation of HO optimization. It is not needed to use these two performance measurements as targets of HOO function.
Proposal 3
If proposal 1 and 2 are agreed by the group, it is proposed to send LS to RAN3 to ask RAN3 to provide RAN support for the implementation of these two measurements in Rel-12.
Proposal 4
Concrete CRs and LS for TS 32.425 [7], TS 32.522 [2] and TS 28.628 [4] are needed if the group agrees with proposal 1, 2 and 3.

