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Abstract: According to the main flow of EAS discovery procedure, there are plenty of interactions between SMF and EASDF. This paper focus on how to reduce the interaction and introduce EASDF context. 
1.
Discussion
1.1
Background
In the Figure 6.2.3.2.2-1 of TS 23.548, there exists plenty of interaction between EASDF and SMF. The interaction flow and function are gathered in Table 1-1. 
Table 1.1-1: Function of interaction flow between EASDF and SMF in Figure 6.2.3.2.2-1 of TS 23.548
	Steps
	Service name
	Service Function Description

	Step 3 – 4: 
	Neasdf_DNSContext_Create Request/Response
	After PDU session Establishment, the DNS context is established in EASDF, per UE and per PDU session, including DNS message handling rules

	Step 5 – 6:
	Neasdf_DNSContext_Update Request/Response
	Some conditions satisfied (moving or FQDN reporting), the DNS context is updated, DNS message handling rules in included. 

	(Step 8 – 9:
	Neasdf_DNSContext_Notify Request/Response
	EASDF sends the FQDN and DNS query to SMF, when the FQDN matches the DNS message handling rules, for example, DNS message report.

	(Step 10 – 11:
	Neasdf_DNSContext_Update Request/Response
	Due to the newly reported FQDN, the SMF decides whether the DNS message handling rules should be updated, for example, EASDF needs some information to build ECS option or forward DNS query to local DNS server. 

	(Step 14 – 15: 
	Neasdf_DNSContext_Notify Request/Response
	EASDF forwards the EAS IP address and FQDN in DNS response to SMF, to trigger the PSA insertion or relocation.

	Step 17 – 18: 
	Neasdf_DNSContext_Update Request/Response
	SMF indicates the buffered DNS response in EASDF to be sent to UE immediately. 


1.2
EASDF cache: Reusing DNS message handling rules
For Step 8 – 9, there exists two potential possibilities: 
· For the same UE, several of same FQDNs are requested for resolving in DNS Query. 

· For the different UEs, but in the same DNAI or UE location, and the UEs are all subscriptions to MNO’s service, several of same FQDNs are requested for resolving in DNS Query
And in Step 10 - 11, after considering the FQDN reported from EASDF, the SMF will consider to update the DNS message handling rules or added some new information to precisely doing DNS query. 
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Figure 1.2-1: Potential possibilities of different UE or the same UE requests for the resolving the same FQDN in the same location
As indicated in Figure 1.2-1, for UE 1, several DNS query with the same “FQDN = ABC” or the wildcard FQDN, for example “FQDN = *.ABC.com”, are requested for resolving. Also, the UE 2 has the similar location as UE 1, for example, the same DNAI or IP address range. For UE 2, several DNS query with the same “FQDN = ABC”, or the wildcard FQDN, for example “FQDN = *.ABC.com”, are requested for DNS resolving. 
Under this circumstance, all of these DNS query with the same “FQDN = ABC” or the wildcard FQDN, the DNS message handling rules in EASDF are the same. For the UE 1, it is reasonable that the same DNS Query will be handled by the same rules. For both UE 1 and UE 2, if the UE 1 and UE 2 are all the subscribers of MNO (that can consume the DNS enhancement by EASDF), and the UE 1 and UE 2 are in the same UE location, for example, the same DNAI, TAI or in the same IP address range, it is reasonable that the DNS message handling rules are the same according to the node level DNS information.
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Figure 1.2-2: Reusing the DNS message handling rules for the same FQDN from different or same UE
In step 5, when another DNS query with FQDN sent to EASDF, and EASDF has already handled this from step 2 to step 4 (including reporting FQDN, SMF updates DNS message handling rules and EASDF forwards DNS query to DNS server), the EASDF can reuse the DNS message handling rules that handled in step 4. 
In step 8, another DNS query sent to EASDF, and EASDF should consider: 

· The DNS Query from another UE 2 with the same FQDN

· This UE 2 is in the similar location as UE 1 

· This UE 2 has the same subscription as UE 1 to MNO, that can consume the 
· The EASDF has already handled the UE 1’s DNS query with the same FQDN
If the condition above are considered, the EASDF can reuse the DNS message handling rules received from SMF (for example, delivering to local DNS or adding ECS option and delivering to C-DNS) in step 3, and forward the DNS query to DNS server as the same action does in step 4. 
Before step 7 and step 10, no interactions between EASDF and SMF are needed. No need to report FQDN to SMF, and SMF don’t need to update the DNS message handling rules to EASDF. So, the step 8 – step 11 in Figure 6.2.3.2.2-1 of TS 23.548 will be saved. 
1.3
EASDF cache: DNS response
According to the Figure 6.2.3.2.2-1 of TS 23.548, when EASDF receives the DNS query from UE, EASDF should decide the DNS message handling rules of this DNS query. But, if the DNS query is from the same UE, or, the DNS query is from the different UE but the UE’s location is similar and has the same subscription to MNO, it means the EAS IP address in DNS response is also the same. 
For the same UE, when the mapping relationship between certain FQDN and EAS IP address hasn’t been stored in UE OS, the EASDF can directly response the following DNS query. 
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Figure 1.3-1: EASDF cache for the same FQDN resolving from the same UE
For example, in Figure 1.3-1, UE 1 sends DNS query to EASDF, and before EASDF delivers the DNS response to UE, another DNS query for UE 1 with the same FQDN for resolving is sent to EASDF. In order to save the interaction between EASDF and DNS server, the EASDF buffers the mapping table of “FQDN = ABC, EAS IP address = 10.1.1.1”, and EASDF can directly response this DNS query, without any interaction with DNS server or DNS handling rules action. 
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Figure 1.3-2: EASDF cache for the same FQDN resolving from the different UE
Another example, in Figure 1.3-2, UE 2 sends DNS query to EASDF, and before this, the EASDF has already received the DNS response of UE 1 from DNS server. And the UE 1 and UE 2 are in the similar location, and both of them has the same subscription to MNO and the FQDN or wildcard of FQDN are the same.

In order to save the interaction between EASDF and DNS server, the EASDF buffers the mapping table of “FQDN = ABC, EAS IP address = 10.1.1.1” of UE 1’s DNS response, and EASDF can directly response this DNS query from UE 2, without any interaction with DNS server or DNS handling rules action. This needs EASDF to check whether the UE 1 and UE 2 can be responded with the same EAS IP address. 
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Figure 1.3-3: EASDF cache for the same FQDN resolving from the same or different UE
In Figure 1.3-3, before UE 1 stores the DNS cache of FQDN = ABC and EAS IP address, when another DNS query of the same FQDN = ABC is received from UE 1, the EASDF can checks the cache and UE subscription data, and directly response this DNS query. When another DNS query of the same FQDN = ABC is received from UE 2, and the UE 2 is in the same location as UE 1, the EASDF can checks the cache and UE subscription data, and directly response this DNS query.
2.
Conclusions
Conclusion 1: The EASDF can reuse the other UE’s DNS handling rules to forward the DNS query, to reduce the interaction between SMF and EASDF, when some conditions are satisfied (the same FQDN, the same UE location). 
Conclusion 2: The EASDF can have cache and buffer the mapping table between FQDN and EAS IP address. When a same DNS query is received, the EASDF can directly forward the DNS response to UE according to the EASDF cache.
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