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1. Introduction
This paper tries to trigger some initial discussions on the NG interface indication between 4G and 5G, including the possible scenarios and solutions.  
2. Discussion
2.1 Problem description
During earlier 5G deployment phase, a gNB could be operated in both NSA mode and SA mode, since NR measurements could be done at UE side regardless whether NG interface fails or not, i.e. even NG interface failures, NSA operation could still be performed, according to NR measurement results reported from UE. 
According to operators’ strategy of prioritizing NR camping, as long as an NR cable UE is sent to idle mode by RAN, by default the RAN would redirect this UE to the NR frequency layer, or the UE would be configured with NR frequency layer as higher priority, so that UE will try to reselect NR frequency to camp as much as possible.
Observation 1: Normally, operator strategy would guide an NR capable UE to camp on NR frequency layer as much as possible, either redirect or configure NR frequency layer as higher priority. 
Here we see a potential issue is, if NG interface fails, and this situation is not aware by LTE side, LTE RAN will just treat the failed NR RAN as a normal target and perform redirection, but the UE will fail to camp on NR layer (due to NG failure) and fall back to LTE layer, then LTE RAN may perform redirection behavior again (since LTE doesn’t know the situation in NR side), or the UE may also attempt to reselect again, this would affect user experience a lot.
Observation 2: Unawareness of NG interface failure at LTE side may lead to repeating of redirection behavior by LTE RAN. 
2.2 Possible solutions

The target of the solution should prevent the UE from selecting the NR cell with failed NG interface to camp, i.e. the failed NR cell should not be the target for redirection or reselection.
A straight forward way is to bar all the failed cell. The problem here is, this operation just refuses the UE’s attempt to camp on the cell, but could not let the source LTE RAN know why the camping attempt fails (since UE’s measurement will not detect whether this cell is barred or not), so the source LTE RAN may still perform redirection if this UE pops up. Similar method is not to broadcast TAC or configure “cellreservedforoperatoruse”, this may keep NSA operation workable, but the problem mentioned just now still remains.
Here we see similar issues for RAN sharing case, if a cell is barred, all the shared PLMN are barred in this cell, if PLMN specific configured is to be applied, e.g. no TAC broadcasting or “cellreservedforoperatoruse” as mentioned above, the problem also remains.

Please note that to switch off the cell is not feasible for both SA/NSA co-collocated case and RAN sharing case at NR side.

Observation 3: To bar a cell doesn’t prevent RAN node from selecting this cell as redirection target.

Another way is to use X2 interface to indicate this failure info, assuming that gNB could detect the failure of its NG interface (practically this assumption stands). But there are still some potential issues here, firstly, it is not a reliable way, since probably NG interface failure is due to RAN side transport layer problem, if this is the case, likely other RAN side interfaces may also be impacted; another situation is, we couldn’t guarantee that a gNB will establish X2 interface with all its neighbor eNBs. 
Observation 4: X2 is not always available between a gNB and its neighbor eNBs.
Taking the discussion above into account, we may have to turn to core network side, i.e., assuming that the NG core network could detect the NG interface failure, then NG core network could indicate to LTE core network such failure information, since core network side interface normally is more reliable, but this mechanism actually requires the information exchange between two systems/RATs, i.e. inter-system information exchange. If this is confirmed as a feasible direction, we could further discuss detailed solutions, e.g. what should be included in the indication.

Proposal: RAN3 to discuss the issue of indicating NG interface failure between 4G and 5G, and agree one solution option discussed in this paper.
3. Conclusion
Based on the discussion in this paper, we have the following observations for the group to discuss, and some suggestions were proposed.
Observation 1: Normally, operator strategy would guide an NR capable UE to camp on NR frequency layer as much as possible, either redirect or configure NR frequency layer as higher priority. 

Observation 2: Unawareness of NG interface failure at LTE side may lead to repeating of redirection behavior by LTE RAN. 

Observation 3: To bar a cell doesn’t prevent RAN node from selecting this cell as redirection target.

Observation 4: X2 is not always available between a gNB and its neighbor eNBs.
Proposal: RAN3 to discuss the issue of indicating NG interface failure between 4G and 5G, and agree one solution option discussed in this paper.
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