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Introduction

The overview of MRO function has been discussed in [1]. One of the MRO function in LTE is unnecessary HO to another RAT.In this paper, we provide further analysis on this function impact on NR system.
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Discussion
LTE Unnecessary HO to another RAT
Scenario description: 
One of the purposes of inter-RAT Mobility Robustness Optimisation is the detection of a non-optimal use of network resources. In particular, in case of inter-RAT operations and when E-UTRAN is considered, the case known as Unnecessary HO to another RAT is identified. The problem is defined as follows:

-
UE is handed over from E-UTRAN to other RAT (e.g. GERAN or UTRAN) even though quality of the E-UTRAN coverage was sufficient for the service used by the UE. The handover may therefore be considered as unnecessary HO to another RAT (too early IRAT HO without connection failure).

Solution in LTE
The detail solution in LTE can be found in stage 2 description in TS 36.300. The detail is copied below for easy reference.
To be able to detect the Unnecessary HO to another RAT, an eNB may choose to put additional coverage and quality condition information into the HANDOVER REQUIRED message in the Handover Preparation procedure when an inter-RAT HO from E-UTRAN to another RAT occurs. The RAN node in the other RAT, upon receiving this additional coverage and quality information, may instruct the UE to continue measuring the source RAT (E-UTRAN) during a period of time, while being connected to another RAT (e.g. UTRAN or GERAN), and send periodic or single measurement reports to the other RAT (e.g. UTRAN or GERAN). When the period of time indicated by the source RAT (E-UTRAN) expires, the RAN node in the other RAT (e.g. UTRAN or GERAN), may evaluate the received measurement reports with the coverage/quality condition received during the inter-RAT HO procedure and decide if an inter-RAT unnecessary HO report should be sent to the RAN node in the source RAT (E-UTRAN). 

In summary, as shown in figure 1, at first the source eNB sends “additional condition information” to target node during inter rat Handover procedure. After target node received the information, it may trigger UE to still measure source RAT cell’s signalling strength for a given time.When the issue identified in target node, a report will send back to source RAT via RIM (Remote Information Message) messages.
[image: image1.png]eNB

MME

SGSN

RNC

1:HO requirment (Additional conditi

3: RIM (untjecessary HO report)

pn information)

.

2: Keep meagure eNB cell





Figure 1:unnecessary HO from LTE to other RAT( UTRAN,GSM)
Observation: LTE specification focus on unnecessary handover from LTE to other RAT (e.g. UTRAN/GSM). No specification cover the unnecessary handover from UTRAN/GSM to LTE.
NR scenarios

NR scenario 1 (Unnecessary HO from NR to LTE)
The user case in LTE is still valid for NR, then it is nature to consider the unnecessary handover from NG-RAN nod to eNB as baseline scenario for NR specification. 

When the NR coverage performance is still available for UE, Network need not to trigger inter system handover for UE from NR to LTE. The figure 1 shown the impact on specification of unnecessary HO from NR to LTE. The corresponding stage 2 CR is provided in [2]. The corresponding stage 3 CR is provided in [4][5].
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Figure 2: unnecessary HO from NR to LTE
Proposal 1: Unnecessary Handover from NR to LTE scenario should be supported in Rel-16 MRO function.

NR scenario 2 (Unnecessary HO from LTE to NR)
Although there is no unnecessary HO from UTRAN/GSM to NR, it is also possible for Operator considering support unnecessary handover from LTE to NR scenario, especially in the early deployment stage of NR network. 

For example, Operator may start provide service for 5G UE with EN-DC deployment. In this stage, Operator provides NR UE higher quality data service with dual connectivity technology. Instead to use data service in not matured SA(stand-alone) network, Operator may prefer UE to stay in the same RAT i.e. LTE network. In this sense, Unnecessary Handover from LTE to NR is one of the function in tool box for Operator. Then we propose :

Proposal 2: Unnecessary Handover from LTE to NR scenario should be supported in Rel-16 MRO function.  

Figure 3 shown the specification impact for unnecessary HO from LTE to NR.

The corresponding stage 2 CR is provided in [3]. The corresponding stage 3 CR is provided in [4][5].
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3. Conclusion

In this contribution , proposals are:
Observation: LTE specification focus on unnecessary handover from LTE to other RAT (e.g. UTRAN/GSM). No specification cover the unnecessary handover from UTRAN/GSM to LTE。

Proposal 1: Unnecessary Handover from NR to LTE scenario should be supported in Rel-16 MRO function.

Proposal 2: Unnecessary Handover from LTE to NR scenario should be supported in Rel-16 MRO function.

Proposal 3: The corresponding CRs are provided in [2][3][4][5].
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