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1. Introduction

For intra-system/inter-system MRO, it has been agreed in the SI phase to take LTE as baseline. In this contribution, we make some analysis and provide proposals on Inter-system unnecessary HO and Inter-system ping-pong. 
2. Discussion
2.1 Inter-system unnecessary HO

For inter-system unnecessary HO, NG-RAN node needs to request the E-UTRAN node to continue the measurement on some specific frequencies. So, in the source eNB to target eNB transparent container, a new Inter-system measurement configuration IE should be introduced which enables the target eNB to perform the inter-system measurement after UE accesses to the target eNB during a period of time. 
Proposal 1:It is proposed to introduce Inter-system measurement configuration IE in source eNB to target eNB transparent container.
As to the information that should be included in the Inter-system measurement configuration IE, similarly as inter-RAT unnecessary HO in LTE, the threshold and Measurement Duration should be included. However, there are some differences for measurement configuration in NG-RAN node comparing with measurement configuration in LTE eNB.
First, for NG-RAN node, it includes both eNB and gNB and the inter-system unnecessary HO includes both unnecessary HO from gNB to eNB and from eNB which connected with 5GC to eNB which connected with EPC. Thereby, in the measurement configuration, the measured frequencies may be either E-UTRAN frequencies or NR frequencies.

Secondly, for the measurement configuration for NR, with the introduction of beam management, new parameters on beam level configuration are needed. In 38.331, it is clearly described how the cell level measurement result are obtained. UE measures multiple beams (at least one) of a cell and the measurements results (power values) are averaged to derive the cell quality. So, SSB related config information, threshRS-Index and maxRS-IndexCellQual should be included in MeasObjectNR for beam measure, consolidation and selection. 
Proposal 2:It is proposed that Inter-system measurement configuration takes LTE as baseline. The difference is that NR inter-system measurement configuration should include measurement configuration for both E-TURAN and NR frequencies and beam level configuration for NR node.

After the E-UTRAN node detects the inter-system unnecessary HO, it should inform the NG-RAN node via eNB CONFIGURATION TRANSFER message and DOWNLINK RAN CONFIGURATION TRANSFER message.  Inter-system measurement result IE including Candidate NR cell list should be introduced in these  two messages.
Proposal 3:It is proposed to introduce Inter-system measurement result IE in eNB CONFIGURATION TRANSFER message and DOWNLINK RAN CONFIGURATION TRANSFER message to inform the  occurrence of inter-system unnecessary HO. 
2.2 Inter-system HO ping-pong

The statistics regarding ping-pong occurrence may be based on evaluation of the UE History Information IE in the HANDOVER REQUIRED message which has been defined. HANDOVER REPORT message is used to indicate the occurrence of potential ping-pong cases to the source NG-RAN node in Xn interface.
Proposal 4:It is proposed to add failure type of Inter-system ping-pong in HANDOVER REPORT message
Handover report message is used to indicate to neighbor node that a handover too early/to wrong cell event in Rel-9. So, Handover Cause，Source cell ECGI and Failure cell ECGI is introduced as Mandatory IE. Then, in Rel-11,inter-rat ping-pong detection is introduced which also use Handover report message as an indication. For inter-system ping-pong, there is no failure cell, so, failure cell ECGI IE is used to indicate the target E-UTRAN cell ID for the second inter-system handover. Since there is no failure happened, it is confusing to reuse the failure cell ECGI IE. For NR, we proposed to change the Failure cell NR CGI IE from Mandatory to Conditional 

Proposal 5:It is proposed to change the Failure cell NR CGI IE from M to conditional in Handover Report message i.e. it is present only in case of handover too early/to wrong cell.
3. Conclusion
Proposal 1:It is proposed to introduce Inter-system measurement configuration IE in source eNB to target eNB transparent container.
Proposal 2:It is proposed that Inter-system measurement configuration takes LTE as baseline. The difference is that NR inter-system measurement configuration should include measurement configuration for both E-TURAN and NR frequencies and beam level configuration for NR node.

Proposal 3:It is proposed to introduce Inter-system measurement result IE in eNB CONFIGURATION TRANSFER message and DOWNLINK RAN CONFIGURATION TRANSFER message to inform the  occurrence of inter-system unnecessary HO. 
Proposal 4:It is proposed to add failure type of Inter-system ping-pong in HANDOVER REPORT message
Proposal 5:It is proposed to change the Failure cell NR CGI IE from M to conditional in Handover Report message i.e. it is present only in case of handover too early/to wrong cell.
The corresponding CRs are also provided in [2][3][4][5].
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