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1	Introduction
With the ongoing deployment of EN-DC network, there are some issues regarding to 5G area coverage and delayed E-CID measurement response over LPPa reported by our network engineers in the field. This paper discusses the detailed issues and related solutions.
2	Discussion
2.1 Issue#1
With the ongoing deployment of EN-DC network, there is a 5G area coverage issue reported by our network engineers in the field. As indicated in the figure below, Area ① is the 5G area where possible for EN-DC transmission and area② is the 5G area where a measurement report of  good NR cell is reported by UE, while not possible for EN-DC transmission. The reason for existence of area② is considered as X2 interface between eNB and gNB is not constructed yet, or the concerned NR frequency band is not in combination with the LTE PCell frequency band. In order to identify the “Area② like” 5G Area to improve the 5G network quality in a more efficient way, we considered utilizing E-SMLC to identify the geographical location of spot mentioned above based on UE’s measurement report and location Information. In detail, when E-SMLC request eNB to report inter-RAT measurement quantities with E-CID MEASUREMNT INITIATION REQUEST message, and eNB responds E-SMLC with inter-RAT measurement result in E-CID MEASUREMENT INITIATION REPONSE message. We propose to add an “EN-DC connected” indicator in the response message to help E-SMLC identify whether UE is in EN-DC connected. If eNB responds E-SMLC that UE is not EN-DC connected, while the NR measurement result in the Inter-RAT measurement result is good, then this 5G area needs to be improved. 
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 Observation 1: With the ongoing deployment of EN-DC network, there is 5G area② indicated in the figure where a measurement report of  good NR cell is reported by UE, while not possible for EN-DC transmission.
Observation 2: The reason for existence of area② is considered as X2 interface between eNB and gNB is not constructed yet, or the concerned NR cell frequency band is not in combination with the major LTE PCell frequency band.
Observation3: E-SMLC can help identify the “5G Area②” like spot based on UE’s measurement report and location information.
Observation4: Addition of an indication of “EN-DC connected” in E-CID MEASUREMENT INITIATION RESPONSE message could help E-SMLC to identify the spot where UE is not in EN-DC connected, while the NR measurement result is good.
2.2 Issue#2
Another issue is the delayed responding message of E-CID MEASUREMENT INITIATION REPONSE for some UEs. As we statistically analysed in the following graph that 62% of counts(2654683 logs was used in calculation) showed the time required from E-SMLC sending E-CID MEASUREMENT INITIATION message until receiving the response of E-CID MEASUREMENT INITATION RESPONSE message is 500ms, while another 31% showed it required 3500ms. The latter one is considered as an issue due to UE is continuously doing inter-RAT measurement, searching NR cell until measurement gap timer is expired , which cause the delayed response of E-CID MEASUREMENT INITIATION RESPONSE message to E-SMLC. We consider it wasteful to wait the E-CID measurement response even though UE could not find any NR cell until measurement gap expiration. If UE is not in EN-DC connected, it could hardly find any neighbour NR cell. To resolve this problem, we propose to add an “EN-DC connected” indicator in E-CID MEASUREMENT INITIATION RESPONSE message. When E-SLMC was notified the UE is not in “EN-DC connected”, it can set a shorter E-CID measurement session timer.
Observation5: There exists problem of delayed E-CID MEASUREMENT INITIATION REPONSE message for some UEs, due to doing inter-RAT measurement, searching NR cell until measurement gap timer is expired.
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Proposal1: Add an “EN-DC connected” indication in E-CID MEASUREMENT INITIATION RESPONSE message over LPPa.
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This contribution discussed the issues regarding to 5G area coverage and delayed E-CID measurement response over LPPa reported by our network engineers in the field. Following observations and proposals were obtained.
Observation 1: With the ongoing deployment of EN-DC network, there is 5G area② indicated in the figure where a measurement report of  good NR cell is reported by UE, while not possible for EN-DC transmission.
Observation 2: The reason for existence of area② is considered as X2 interface between eNB and gNB is not constructed yet, or the concerned NR cell frequency band is not in combination with the LTE PCell frequency band.
Observation3: E-SMLC can help identify the “5G Area②” like spot based on UE’s measurement report and location information.
Observation4: Addition of an indication of “EN-DC connected” in E-CID MEASUREMENT INITIATION RESPONSE message could help E-SMLC to identify the spot where UE is not in EN-DC connected, while the NR measurement result is good.
Observation5: There exists problem of delayed E-CID MEASUREMENT INITIATION REPONSE message for some UEs, due to ongoing inter-RAT measurement, searching NR cell until measurement gap timer is expired.
Proposal1: Add an “EN-DC connected” indication in E-CID MEASUREMENT INITIATION RESPONSE message over LPPa.
A CR to TS 36.455 is proposed in [2]
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