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1	Introduction
[bookmark: _Toc474247438]3GPP standards define that in case the SGW detects the path failure, it shall notify the MME, which may then allocate another SGW for the connection. This was designed for single connectivity, but in case of EN-DC, it may be incomplete. In this paper, we analyse the problem and propose a solution.
2	Discussion
According to the TS29.281, a node detecting the GTP-U path failure with its peer shall notify the upper layer of the path failure so that UE can be disconnected from network and can retry attach procedure. Then, according to the TS23.007, the SGW detecting the GTP-U path failure with its peer shall notify MME and the MME, in turn, may allocate another SGW for the bearer or release the bearer. MME shall derive the S1-U path information (e.g. the eNB F-TEID and the SGW F-TEID) from the UE Context and mark it as failed, and the MME shall store such information for a configurable period, and before the configured period is expired. MME should avoid selecting the SGW with a failed S1-U path towards the eNB for subsequent PDN connection establishment procedures and mobility procedures with SGW relocation.
When EN-DC operation is started, the MME selects SGW based on the path status between MeNB and SGW but cannot consider path status between en-gNB and SGW because the en-gNB selection logic resides at MeNB. If in case GTP-U path status between en-gNB and SGW is not reachable still UE gets attached to network successfully and no Radio Link Failures detected. Attached UE will experience data outage until GTP-U path is restored. There is high probability that RRC Re-establishment or even re-attach procedure may result in data outage again if GTP-U path is not restored as same entities may be allocated again.
Observation 1: Currently, the path status detection overlooks the status of the path between the SGW and the en-gNB.
The situation will therefore be that the Addition Request will be rejected. In theory, the en-gNB may provide the cause for the rejection related to the transport network unavailability (“Transport Resource Unavailable”). This will, however, cost time and resource. Therefore, considering the effort made to reduce delays (e.g. DAPS HOs), it is desirable to avoid such trial-and-error methods whenever possible.
Observation 2: Currently, detection of path failure may be based on a trial-and-error approach and on hope that appropriate Cause is used for the addition rejection.
In order to address it, whenever the GTP-U path Failure is identified by the en-gNB, the status shall be indicated to the MeNB. This will help the MeNB avoid the selection of paths (en-gNB S-Gw pair) experiencing Path Failure when preparing the Addition procedure. 
Proposal 1: RAN3 shall consider how the MeNB can be made aware of the path status between an en-gNB and SGW yet before the Addition is initiated.
To indicate the status of the Path Failure, en-gNB can adapt the existing “gNB Status Indication Message” to update the peer MeNB or introduce a new Message to indicate the status to all the MeNBs, to which it has  X2 setup successful. By maintaining status of the Paths between en-gNB and S-GWs, the MeNB can choose an alternate en-gNB which does not have any connectivity issues with the S-GW provided by MME. Optionally, the MeNB can request for a different S-GW from MME when there are no alternate en-gNBs available.
The message may be simply enhanced by providing a list of paths, identified by the SGW IP address, for which availability status is provided. The MeNB can then identify which are the SGWs that lost or regained connectivity with the en-gNB.
Proposal 2: Updating the GNB STATUS INDICATION message seems the simplest way to enable such path status indication.
3	Conclusions
In this paper, we’ve described a possible problem related to the path availability in case of EN-DC. We propose to address the issue and offer a simple solution that helps the MeNB to be aware of possible path failure between the en-gNB and the SGW. The solution is implemented in [1].
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