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Abstract of the contribution: This contribution proposes conclusion on C3 solutions (UE based DNS cache renewal and EAS reselection). 
1 Discussion
Following the categories of solutions described in the way forward paper S2-2007008, this paper addresses the evaluation and conclusion of C3 solutions, especially on the UE based DNS cache renewal and EAS re-selection.
In TR 23.748, the EAS reselection may be done by UE, i.e. solution #24, #31, #32, #34, #53, #51, #23 
The following solutions support that UE reselects the new EAS in case SSC mode 1 with session breakout:
· Solution #24 (clause 6.24.2.3): After the ULCL/L-PSA has been inserted or changed, the SMF/UPF sends ICMP destination unreachable message to UE when packets destined to Old EAS is received. After UE receives ICMP error message, it will trigger DNS query to rediscover the EAS. 
· Solution #31: After ULCL/L-PSA has been inserted/changed/removed, the SMF send a NAS message including the DNS query and its corresponding FQDN information to UE. Based on that information the UE does DNS resolution to discover the new EAS.
· Solution #32: For PDU Session with session breakout, during ULCL/L-PSA insertion or change, the SMF indicates to UE via NAS which EAS(s) needs to be rediscovered. Based on this, the UE deletes DNS caches corresponding to the indicated EAS(s).
· Solution #34: After ULCL/L-PSA has been inserted/changed/removed, the SMF sends Local DN information to UE. The Local DN information includes an information of Local DN insertion/removal, the Local DN identifier, the IP range of local DN, the FQDNs of Local DN, etc. The UE does DNS resolution after it receives the DNS cache refresh indicator within the local DN information.
· Solution #53 (clause 6. 53.2.1): The UE reselect a new EAS, and provides the new EAS IP address to the old EAS, which triggers the context migration between the 2 EASs. The N9 forwarding tunnel is established between the source ULCL and target ULCL.

The following solutions support that UE reselects the new EAS in case SSC mode 2/3:
· Solution #23: For SSC mode 2 PDU Session, when PDU Session re-establishment, the UE re-select the new EAS. The UE then communicate with the new EAS. 
· Solution #51: Apply to both session breakout and SSC mode 2/3 case. In one option of Solution #51, the UE reselects new EAS.
2 Proposal
It is proposed to have the following changes in TR 23.748-050:
/************************** 1st Change *************************/
[bookmark: _Toc50631399][bookmark: _Toc50630897][bookmark: _Toc50468922][bookmark: _Toc50468651][bookmark: _Toc50468381][bookmark: _Toc50467037]7.x  Evaluation of Solutions for Key Issue #2 
7.x.y	Evaluation for Key Issue #2: DNS cache renewal and EAS reselection by UE
For Session breakout:
Issue 1: DNS cache renewal.
For the EASs to which the UE has no ongoing connection, the UE may has stored DNS cache for these EASs. For this case, after ULCL insertion/change/removal, the cached records may be outdated. 
Solution #24 uses ICMP unreachable message to trigger UE reselection of EAS. It assumes that either the TTL of the stored DNS record is very low or only one EAS IP address is stored for the FQDN. This gives restriction to operator deployment. Besides, a short TTL will cause the UE to re-discover EAS IP address frequently and consumes bandwidth and causes application layer delay. In addition, there are concerns on usage of ICMP message in the solution for security reasons. And it’ll add delay for the connection establishment with the EAS as well. Hence, Solution #24 is not recommended for Issue 1.
Solution #32 and Solution #34 (clause 6.34.2.1) support Issue 1 too. In these 2 solutions, a DNS re-resolution information within NAS message is sent to UE to enable the UE to remove/renew the cached records. It is recommended that, for Issue 1, a NAS message is used to indicate UE to remove/renew cached DNS records for the corresponding EAS(s) identified by domain names or IP ranges.
Issue 2: EAS relocation
For the EASs to which the UE has ongoing connection, the UE may need be triggered to reselect a new EAS address due to a new EAS is more suitable to serve the UE.
Solution #53, clause 6.35.2.1 suggests that UE reselects a new EAS after ULCL insertion. However, currently the UE does not know when the ULCL is inserted. Solution #24, #31, #32 and #34 can be used as triggers to trigger UE to reselect EAS.
Solution #24 is not very friendly to support EAS relocation, it is a hard switch from old EAS to new EAS, the application may experience packet loss and delay due to the packet to old EAS is routed to SMF. Hence, it is not recommended to use ICMP to trigger the EAS reselection.
Instead, Solution #31/#32/34 can trigger the UE to reselect EAS too, and they are more friendly. The UE can still connect to the old EAS while the new is selected. If the N9 tunnel is established between old ULCL and new ULCL, the application layer can have a smooth switch from old EAS to new EAS, packet loss can be avoided.
Hence, for Issue 2, it is recommended that after ULCL insertion/change/removal, the SMF send a DNS re-resolution information within NAS message. The information within the NAS message triggers the UE to reselect the corresponding EAS(s), which is identified by domain names or IP ranges and the UE has already established connection with them.
How the context is migrated between the old EAS and new EAS, and when the UE starts to send packets to the new EAS are left for conclusion in other contributions.
For SSC mode 2/3:
For SSC mode 2/3 case, the UE will receive a new IP address. The new IP address can be used as a trigger to remove the DNS cache, and to reselect a new EAS.
How the context is migrated between the old EAS and new EAS, and when the UE starts to send packets to the new EAS are left for conclusion in other contributions.
/************************** 2nd Change *************************/
9.x  Conclusions for Key Issue #2 
9.x.y	Conclusions on key issue #2: DNS cache renewal and EAS reselection by UE
In case EAS is reselected by UE to renew DNS cache, the following are concluded for normative work:
· For session breakout case, the SMF provides DNS re-resolution information within NAS message to UE as described in Solution #32 when ULCL/L-PSA insertion/change/deletion. The impacted EAS is identified by domain names or IP ranges. If there are ongoing connection with old EAS, the NAS message trigger UE to reselect a new EAS. Otherwise the NAS message triggers UE to clean the related DNS cache.
· For SSC mode 2/3 case, the UE remove the cached DNS records and reselect new EAS after it is allocated with a new IP address.
/*********************** End of Changes **********************/
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