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1	Discussion
1.1	Problems
The editor’s Note in S 23.548 Rel-0.1.0, clause 6.2.3.2.2:
Editor’s note:	It is FFS whether it is aligned with the usage of notification in SBI. This behaviour looks like SMF is requesting a message DNS handling rule (i.e. where to forward the DNS message or whether to include ECS option, what to include ECS option.). Normally, the Notification message is just sending ack or nack. The NF service model should be re-visited.
Was not fully resolve, and the resolution to this was postponed at SA2 ¤145e. 
It is not clear how the EASDF knows that it should wait for an update from SMF when it notifies SMF in step 8 and step 15, and if it should wait there are some race conditions to be considered, which is outlined below.
1.1.1	Race conditions due to buffering and re-using of operations
Race condition 1:
A DNS query comes to the EASDF at the same time as a DNS response from a previous DNS query. See figure-1 below


Figure-1
Even if DNS query comes in some milliseconds before the DNS response, neither EASDF nor SMF are said to guarantee order of responses, and thus EASDF cannot determine if Update 1 relates to the DNS query or the DNS response. 
Race condition 2
A DNS query (or response) comes to EASDF and it notifies SMF, but SMF has at the same time a trigger for updating the DNS handling rules. See figure-2


Figure-2
In this case the EASDF cannot really know if Update 1 is a result of the notify.
There are more race conditions that are similar to these cases, but these are enough to raise the issue.
1.1.2	Other Issue with buffering
When buffering a message it would be good to count on transactions timers built into protocols to know if a buffer needs to be cleared or not due to no response from a peer. In current solution EASDF need to rely on timers in application space to prevent memory leakage in case of failures in other parts of the network (e.g. SMF)
1.2	Possible solutions
1.2.1	solution 1, serializing
A possible solution to handle race condition 1 is to serialize messages, i.e. EASDF only handle one procedure at the time, however it does not solve race condition 2. And thus is not a valid solution
1.2.2	solution 2, using identifier
Another solution to solve the race conditions is to add some identification in the notification sent from EASDF to SMF, which is then later used in the update to correlate the notification with the update. However, this makes the update into virtually two different operations and thus not really SBI compliant. Also, a timer to know if a buffer should be cleared because of network failures is needed in application layer to prevent memory leakage, see 1.1.2 
1.2.3	solution 3, not buffer in EASDF
A third solution solving the race conditions was outlined in S2-210xxxx, where EASDF does not have a buffer for DNS messages. DNS messages needing modification or other actions are sent to SMF, and then SMF do the needed operations and passes the message back to EASDF via a new NF service operation in EASDF. There were 2 major arguments against this approach. 
1-	This is not CRUD. 
However, 5G SBIs does not fully comply to CRUD. For example AMF has a number of operations that are or not CRUD. Furthermore it is not a principle for SBI documented by 3GPP, e.g. see clause 7 in 23.501. CRUD is mainly used for interactions with consistent storage, and NFs are more than that.
2.	DNS message is sent to SMF and handled there for edge applications, this was what we wanted to avoid. 
The arguments against this is that 
-	A full DNS message can as of current solution be sent to SMF. 
-	There is little difference between adding ECS option in SMF compared to SMF sending ECS and then EASDF adds ECS option.
-	The solutions does not state that the DNS message sent from EASDF to SMF as the binary DNS message received. On the contrary, the EASDF can parse the DNS message and forward it as a JSON object, and thus SMF does not need any DNS message parsing software.
With the above it is concluded that this solution is a viable solution.
1.2.4	Solution 4, new SMF service
A forth solution solving the race condition is to let SMF have a new service. When EASDF need instructions from SMF, it simply ask for instructions. Here the race condition is solved by associating a specific DNS message with an operation. E:g. A DNS query is issued by UE, the DNS handling rules states that ECS option needed and should be fetched, the EASDF then ask SMF in an operation to provide the ECS option. The operation is then tied to this specific message.
This can be done by a request-response interaction or by a subscribe-notify interaction. The proposal is to use subscribe notity since this has least impact on existing flows. 
When EASDF sends a notification to SMF, it includes a implicity subscription stating ”when you have decided what to do please tell me what to do”.
With the above it is concluded that this solution is also a viable solution.
1.4.5	Solution 5, content in notification response
When EASDF nodifies SMF, the SMF can in the respons add wanted actions to be done by EASDF. This is in our view not SBI, so not recommended.
2	Proposal
It is proposed to go forward with either solution 3 provided in pCR S2-2105515 or solution 4 provided in pCR S2‑2105514.
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