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1. Introduction

In RAN2#98 meeting, there have been some discussions on UE states transition from INACTIVE to CONNECTED and some agreements have been made as follows [1].
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This contribution will discuss how to handle the case when the RAN is not successful in retrieving or verifying the UE context for the INACTIVE UE, and give our opinions on the above FFS issue.
2. Discussion
Generally, the main scenarios in which a serving gNB needs to fetch the UE AS context for the INACTIVE UE can be listed as the UE RRC state transition, uplink data transmission, and RAN notification area update. In these scenarios, the serving gNB may not retrieve the UE AS context successfully, including but not limited to the following reasons:

-
A lack of Xn interfaces between serving and old gNB.

-
The release of UE AS context by gNB who stores it.

we will discuss the potential procedures on how to handle the UE AS context retrieve failure in Section 2.1 and Section 2.2 respectively.
2.1 Serving gNB retrieves UE AS context via CN

When the serving gNB cannot fetch the UE AS context from the anchor gNB (An anchor base station is one that stores the UE AS context and keeps the CN-NR RAN connection in both UP/CP for that UE) for the reason of a lack of Xn interface, it may retrieve the UE AS context via the CN/NG interface route. The procedure details are as follows (captured also in Figure 1):

-
UE initiates a request for performing state transition from INACTIVE to CONNECTED, transmission of uplink data or RAN notification area update. The UE AS context ID (e.g. resume ID) will be carried on MSG3 and serving gNB will try to fetch the UE AS context based on that AS context ID from the anchor gNB.

-
If serving gNB fails to retrieve UE AS context from anchor gNB, then it may send the UE AS context retrieving request to the CN, The CN may fetch the UE AS context from the anchor gNB which could be known by the AS context ID, and sends it to the serving gNB. 

-
With the UE context, the service request will be successfully handled by serving gNB. RRC connection establishment, uplink data transmission or RNA update may be accomplished with regards to different kinds of requests.

-
The old anchor gNB may release the UE context as required by the CN, while the serving gNB act as the updated anchor gNB.
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Figure 1 Procedure for serving gNB fetching UE AS Context from the CN

Observation 1: When serving gNB fails to retrieve UE AS context from the anchor gNB, it may succeed fetching it via CN/NG interface and establish the UP/CP connection between serving gNB and CN for the INACTIVE UE.

In this case, the INACTIVE UE is not aware of the cooperation between serving gNB and CN, and the service will not be affected regardless of different scenarios.

Scenario 1: INACTIVE UE requests for RRC connection establishment with serving gNB.
In this case, the RRC connection will be set up as requested after the process illustrated above, and state transition from INACTIVE to CONNECTED will be accomplished.

Scenario 2: INACTIVE UE requests for uplink data transmission.

In this case, the uplink data can be successfully transmitted after the process, and RAN will decide whether the UE stays in INACTIVE state or transits to RRC_CONNECTED.

Scenario 3: INACTIVE UE requests for RNA update.
In this case, the MSG4 will carry the RAN notification area information to UE and the serving gNB can decide whether the UE stays in INACTIVE state or transits to RRC_CONNECTED.
Observation 2: Normal service process of INACTIVE UE can be impervious when RAN is not successful in retrieving UE context from old gNB but via CN/NG interface.
2.2 Network indicates INACTIVE UE state transition to RRC_CONNECTED

When an INACTIVE UE moves to a new serving cell, it is possible that the RAN is not successful in retrieving or verifying the UE context anyhow. In this situation, serving gNB will indicate the INACTIVE UE to transit to RRC CONNECTED in MSG4. The illustration of the whole procedure is as follows:
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Figure 2 Procedure for serving gNB indicating INACTIVE UE state transition to CONNECTED
Distinctively, serving gNB as well as the old anchor gNB has a connection in both CP and UP with CN for the INACTIVE UE. Thus the old anchor gNB is required to release the UE context and the serving gNB becomes the updated anchor base station. 

Proposal 1: In case the RAN is not successful in retrieving or verifying the UE context, a MSG4 will be used to inform the UE fallback to establish a new RRC connection and then the UE enters RRC_CONNECTED.

3. Conclusion

In section 2 the following observations are made:

Observation 1: When serving gNB fails to retrieve UE AS context from the anchor gNB, it may succeed fetching it from CN/NG interface and establish the UP/CP connection between serving gNB and CN for the INACTIVE UE.

Observation 2: Normal service process of INACTIVE UE can be impervious when RAN is not successful in retrieving UE context from old gNB but via CN/NG interface.
And the following proposal is made:

Proposal 1: In case the RAN is not successful in retrieving or verifying the UE context, a MSG4 will be used to inform the UE fallback to establish a new RRC connection and then the UE enters RRC_CONNECTED.
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Agreements for the case that the UE wants to transition from INACTIVE to CONNECTED


4	If the UE received a resume message on MSG4 on SRB1 then the UE enters RRC Connected.


4a	If the UE received a message suspending the UE on MSG4 on SRB1 then the UE remains in RRC Inactive.


FFS In case the RAN is not successful in retrieving or verifying the UE context, MSG4 (can be at least be a message that requests the UE to trigger a new connection) will be sent on SRB0.
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