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1
Introduction
This paper discusses issues for deactivation of cells operating simultaneously in Standalone and Non-Standalone modes. A way forward and corresponding CRs is provided in [2]. 
2
Discussion

3GPP allows two general architectures for 5G NR operation, namely Non-Standalone (NSA) and Standalone (SA). In the NSA architecture, 5G is introduced as an overlay on top of 4G and utilizes connectivity towards the LTE core network using an LTE eNB as Master Node, while in the SA architecture the 5G core network is used and no assistance from an LTE Master Node is needed. 
Likewise, it is possible for a given 5G cell at a gNB to be configured and operate in both modes simultaneously. That is, serve both as an NSA and a SA cell simultaneously. However, the gNB-CU controlled procedures for cell handling (cell activation/deactivation) do not make an explicit distinction on whether the command is applicable to NSA, SA or both NSA+SA. In other words, either the whole cell is activated, or the whole cell is deactivated regardless of its mode of operation. Likewise, RAN3 has also defined operation of SN-only operation. 
This incurs problems in some scenarios. Consider an NSA+SA operating cell, which while operating, gNB-CU encounters an issue towards only one of the core networks (e.g., 5G core network issue, such as an AMF going for a re-start or becoming unreachable). Optimally, the downtime should only affect the SA service in the cell(s) served by the AMF that failed/became unreachable. However, given that there are no separate procedures based on cell type, changes to the cell (e.g., deactivation or reconfiguration) are not possible to be triggered for an individual technology basis. There are also no means for a gNB-CU to inform a gNB-DU (who owns the cell configuration) to carry out any changes specific to SA (e.g., Stop providing SA service temporarily in the cells) yet allow continuation of NSA service and avoid unnecessary dropped bearers.

Observation 1: In case of an operating cell in mixed mode (NSA+SA), a core network connectivity issue affecting only one of the modes (e.g., SA) will lead to a cell deactivation and dropping of bearers for both NSA and SA modes, despite the issue/failure encountered being relevant for only one of the modes. 
Some examples of issues encountered and benefits of switching from mixed mode to single mode of operation could be the following

· 5GC or EPC connectivity issues affecting only one mode or certain PLMNs

· Loss of connectivity toward AMF

· Unstable conditions in the signalling link towards core, affecting only one of the modes and resulting in continuous drops

· Overload conditions in the signalling link towards core, which would benefit from operating in single mode temporarily

A possible alternative (Alt.1) to continue NSA operation and serve UEs, is for gNB-CU to notify the gNB-DU about issues encountered in the SA mode. Given that cell configuration is owned by the gNB-DU, it would be up to the gNB-DU decision whether to adjust its configuration. Likewise, in case that the gNB-DU decides not to update its cell configuration, the gNB-CU can determine to deactivate the cell entirely (as in the existing F1 framework). 
Another alternative (Alt.2) is to introduce a Cause IE within the Cells to be Deactivated List IE as described in R3-203253. With this information, it could be argued that gNB-DU can “learn” that e.g., AMF connectivity is no longer available and change the cell configuration and inform the gNB-CU of the new configuration (with only NSA mode configured). However, we believe this approach is not fault proof, given that the gNB-DU will never become aware if the AMF becomes reachable again. That is, even though a change from NSA+SA to NSA only cell configuration was possible based on Cause IE, the gNB-CU has no mean to indicate gNB-DU that it can revert back to NSA+SA operation for the cell. Additionally, the cell deactivation operation itself would still result in dropping of all bearers (NSA and SA). Thus, this approach would not solve the issue of dropping unaffected bearers.
Taking both alternatives into consideration, it is preferred to introduce Alternative 1, and introduce an indication from gNB-CU to gNB-DU informing whether there is an issue in either NSA or SA modes of operation. This way, the gNB-DU can react and change its cell configuration to avoid dropping bearers unnecessarily for the unaffected mode. Similarly, the gNB-CU can indicate later on whether both modes are available again.
Proposal 1: Introduce an indication from gNB-CU to gNB-DU informing whether there is an issue in either NSA or SA modes of operation of a cell. 

4
Conclusions
Observation 1: In case of an operating cell in mixed mode (NSA+SA), a core network connectivity issue affecting only one of the modes (e.g., SA) will lead to a cell deactivation and dropping of bearers for both NSA and SA modes, despite the issue/failure encountered being relevant for only one of the modes. 
Proposal 1: Introduce an indication from gNB-CU to gNB-DU informing whether there is an issue in either NSA or SA modes of operation of a cell. 

Proposal 2: Agree on introducing the change proposed in CRs in [2] for F1AP.
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