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[bookmark: _Toc462478989]Abstract of the contribution: This contribution lists some challenges related to using CTSF as a new NF mediating the context transfer between two NFs. It is argued that given the unclear need and value of the CTSF, and the expected complexity of addressing the challenges mentioned above the CTSF should not be introduced in R16.
1	Introduction
During the last SA2 meeting, a new Network Function (NF), the Context Transfer Storage Function (CTSF) concept has been proposed to be used in relation to context transfer (S2-1906745 and S2-1906746). The services provided by CTSF would allow NF consumers to retrieve, create, update, and delete Context data of any NF/NF Service in the CTSF, e.g. for SMF Service Context, described in TS 23.502, clause 4.26.5. 
The following should be taken into consideration, including important issues.
2	Discussion
A. Lack of completeness of specification
A general comment related to the CTSF is that, as for each NF, there is a need to complete the specification on which profile should CTSF use for registering, how the CTSF discovery and selection should happen, how access to data in CTSF is controlled, etc.

B. No advantages are seen with CTSF
The exact role and expected benefits of using CTSF are not clear at this point, as it has not been discussed how it could be used in conjunction with the already proposed context transfer procedures. However, as pointed out in some of the cases below, currently no use cases are seen where the CTSF mediated context transfer would have benefits vs. the direct context transfer. Everything that is done using an intermediate can be also done directly between the entities avoiding the need of a new element in the network.

C. Performance degradation and increase of signalling load by CTSF
The need of an intermediate element will cause performance degradation and increase of load. 
As an example, in the case of individual context transfers such as the SMF Service context transfer in S2-1906744, involving the CTSF in the context transfer procedure replaces the original direct request/response interaction between the Old and New SMF (Nsmf_PDUSessionContextRequest) with at least the following steps:

1) Push request/response of context from Old SMF to CTSF
2) A notification to New SMF to get the context from CTSF (what requires a previous subscription from the new SMF to receive these notifications).
3) Query request/response of context by New SMF from CTSF
4) Delete request/response for the context in CTSF (either from old to new SMF)

This increases the signalling load in the system, and besides it also increases the latency of context transfer (steps 1-3 are needed before context could be activated at the new SMF instead on one direct interaction via Nsmf_PDUSessionContextRequest). The latency increase may even be critical depending on the distances to the CTSF from both Old and New SMFs. This latency increase is especially undesirable since if the context is accessed for modification at the Old NF during the transfer that may lead to consistency problems (see point C below), and to avoid that, the context transfer duration should be minimized.

D. High complexity consistency assurance
The context transferred from Old to New may still be accessible in Old, what causes a consistency issue. This problem increases with the increase of latency in the transfer, what is critical in case of bulk transfer. This is described in the figure 1 below.
The problem occurs because the context might be modified at the old NF (e.g. upon a service operation) during the time the New NF may be in used (i.e. the time it takes for the context stored at the CTSF to be transferred to new NF and the new NF builds the required states and peering relations with other NFs). In this situation, the new NF could be notified about the obsoleted context that being activated and could try to remove the related states and try to roll-back to the original situation. 
This race condition scenario criticality is increased due to the occurrence probability, since it is proportional to the occurrence of a transaction for the context during the time the context is re-built at the new NF, which is typically longer than the timespan of a typical transaction.
The impact of the occurrence of such a race condition is also high since building up the states at the new NF implies also interaction with other, peer NFs, which should be repeated when the context changes. Besides, it is not obvious that roll-back is possible for all possible NFs and in all possible scenarios. For example, let us assume that in the case of SMF context transfer, the Old SMF releases the SM context (including the N4 session) before the New SMF builds a new SM context for the PDU session (similarly as in TS 23.502, clause 4.26.5.3). If, for any reasons, the context changes in the meantime in the Old SMF before being removed, and the new SMF cannot (e.g., for compatibility reasons) build up the context in its new form, the PDU session cannot be recovered at the Old SMF.



[bookmark: _GoBack]Figure 1 CTSF Flow


E. Decreasing network reliability
The CTSF cannot improve the network resilience substantially. It can only be used if certain context was selected for transfer, and it can serve as a context data repository only until the context is queried and activated at another NF, after which the context may change again. However, there is a decrease of network resilience since CTSF represent a single point of failure between the NFs that transfer context among each other. For example, in case of bulk context transfer, once the context has been pushed to CTSF and the old NF decommissioned, the reachability of CTSF becomes crucial for the new NF to be able to query and activate the context.
3	Proposal
Given the unclear need and value of the CTSF, and the expected complexity of addressing the challenges mentioned above, it is proposed that the CTSF should not be introduced in R16.
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