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1 Introduction

Tdoc [2] elaborates on the idea to fetch the context over NG interface in case of lack of Xn connectivity.

According to RAN3 assumption and the basics of the RRC inactive feature, Xn connectivity should be ensured within the RNA. This has already been taken as a working assumption by RAN3:
WA: Xn should be available in RAN notification area
It results from RAN3 Working Assumption that the only scenario to use a context fetch over NG is a potential case where no Xn would exist between the new gNB and the anchor gNB as the UE moves out of the RNA and makes a RAN Paging Area Update (PAU).
This paper comments on this possible issue and aims at proposing a resolution of the issue compatible with the RRC inactive principle that the UE, while RRC INACTIVE, should not require CN interaction to manage its context.
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Discussion

The main motivations behind RRC_INACTIVE could be summarized as follows:

Provide both lower latency and signaling-efficient transition to ACTIVE user plane by managing the UE context within the RAN. 
So: transition from RRC Inactive to RRC Connected state to be a fast, and light-weight signaling procedure handled in the RAN.
The way the RAN can locally manage the context without requiring help from the CN, i.e. without CN interaction, is that the Xn interface is available across the RAN Notification Area (RNA) to the anchor gNB. So if we assume that these design criteria hold:

1) The anchor gNB has Xn connectivity with the RNA-gNB nodes within the RNA;
2) The anchor gNB has received the neighbour cells of the RNA-gNBs in the Xn Setup procedure and has also Xn reachability to the gNBs to which these neighbour cells belong. 
Then there is no need of any procedure for NG context fetch and all is Xn transfer based.

If point 1) was not the case the case, then it means that even inside the RNA, RAN level transition to Connected mode is not possible so this is in direct contrast with the very goals of RRC inactive. 

A possible relaxation of the point 2) which could be discussed is this:

3) The new gNB to which the UE reconnects when moving out of the RNA is either the same as the gNB of its last visited cell (case 1) or is by definition a neighbour gNB of this last visited cell’s gNB (case 2).

In case 1, this point 3) means that the new gNB has Xn connection with the anchor gNB as per point 1).

In case 2, this point 3) means that new gNB has Xn connectivity with the last visited cell’s gNB which itself has Xn connectivity to the anchor gNB according to point 1). This allows the new gNB to ask the last visited gNB to relay a context fetch to the anchor gNB over Xn instead of going over an NG interface relay involving the 5GC. This would therefore keep the mobility management inside the RAN and just require a path switch towards the CN as normal when there is Xn availability.

In summary, even in the speculative absence of point 2, point 3) allows to keep a meaningful RAN level reachability management, which is part of the RRC_INACTIVE definition, without requiring the CN to be involved.
It should also be noted that when a CN node is invoked to manage the context transfer, this is generally not the one serving the UE as the UE Temp Id is not available in the Paging Area Update message sent to the new gNB. So this means that the NG context transfer cannot per se cause the path switch, and that therefore two distinct interactions with the CN are required: one for CN context transfer and one for the paths switch. This to us is problematic as the latency implications are quite significant.

With the observations here above, RRC inactive should work just based on Xn. Therefore, there is no further need to work on other approaches.

.Proposal#1: RRC inactive and context fetch should work just based on Xn. Therefore, there is no further need to work on other approaches. 

We consider a use case where neither point 2) nor point 3) would be fulfilled as a very rare case where the UE can anyway perform a Registration when the PAU fails as there is no Xn. This in our view is the best course of action as the Registration immediately aligns the UE and Network, whereas a NG context fetch may then be followed by a request to perform a path switch or maybe a Registration anyhow as the UE crossed a registration area boundary (it is very likely the areas where Xn could be not available between two neighbour gNBs are also RA boundaries or AMF set boundaries in a properly designed network). 
Note also that NG context fetch may require interaction among AMFs (so two CN nodes involved just to retrieve the UE context)) if there is homing of the gNBs to different sets of AMFs due to routing reasons. So, this can be a very complex interaction that then WILL be followed by a Registration procedure which AGAIN will involve two CN nodes.

Proposal#2: in the exceptional case where neither point 2) nor point 3) would apply, moving the UE to CM-idle also outperforms any context retrieval solution based on NG. 
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Proposal
This paper has explained why context retrieval solutions based on NG interface don’t help and why RRC INACTIVE should keep a meaningful RAN level Reachability Management without requiring the CN to be involved.
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