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Abstract of the contribution: some clarification on the handling of the DNS cache for EAS re-discovery is necessary. This paper proposes some wording to address this issue.
1.
Discussion
In the SA2#144E meeting the considerations on the handling of higher layers DNS cache in clause 6.2.3.3 and C.1 were approved in S2-2102997 and S2-2103001, respectively. The current text, however, contains some inconsistencies that need to be corrected:
-
if the EAS redirection indication is sent to the higher layers, it should be targeting the OS, not the application;
-
in addition, the assumption is that there is a single DNS cache at OS level which is shared by all applications.

2.
Text proposal
It is proposed to agree the following changes vs. TS 23.548:
>>>>BEGINNING OF CHANGES<<<<
6.2.3.3
EAS Re-discovery Procedure at Edge Relocation

The support for EAS rediscovery indication procedure enables the UE to refresh stale EAS information stored locally so that the UE can trigger EAS discovery procedure to discover new EAS information.

For PDU Session with Session Breakout connectivity, the UE may indicate its support for refreshing stale EAS information to the SMF during the PDU Session Establishment procedure or, when the UE moves from EPS to 5GS for the first time, by using the PDU Session Modification procedure. If the UE indicates such support, the SMF may send to the UE the EAS rediscovery indication, with an optional impact field, so that the UE may trigger to re-discover the EAS (see the step 2 of Figure 6.2.3.3-1) after the insertion/change/removal of an L-PSA based on AF influence or its local configuration using the PDU Session Modification procedure, or based on the AF triggered EAS relocation.

This procedure is used by the SMF to trigger the EAS rediscovery procedure when a new connection to EAS need to be established. It applies to both Session Breakout using ULCL and Session Breakout using BP.
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2. Step 3b-11b in Figure 

4.3.3.2-1 of TS23.502

1a. EAS rediscovery triggered by Insertion/change/removal of L-PSA

1b. EAS rediscovery triggered by AF

PCF AF


Figure 6.2.3.3-1: EAS re-discovery procedure at Edge relocation

During a previous EAS Discovery procedure on this PDU Session the UE may have EAS information (i.e. EAS IP address corresponding to an EAS FQDN) locally stored, e.g. acquired during the previous connection with the EAS (for more information see Annex C UE considerations for EAS (re)discovery).

1a.
Due to the UE mobility the SMF triggers L-PSA insertion, change or removal for the PDU Session. The insertion, change or removal of L-PSA triggers EAS rediscovery.

1b. The AF triggers EAS relocation e.g. due to EAS load balance or maintenance, etc. and informs the SMF the related information indicating the EAS relocation, as described in clause 4.3.6 AF influence on traffic routing procedure in TS 23.502 [3].

2.
This step may be performed as part of step 1a/1b. The SMF performs the network requested PDU Session Modification procedure from the step 3b-11b as defined in clause 4.3.3.2 TS 23.502 [3].


If the UE has indicated that it supports to refresh EAS information stored locally corresponding to the impact field per the EAS rediscovery indication from network, the SMF may send the impact field with the EAS rediscovery indication. SMF determines the impacted EAS(s) which need be rediscovered as the following:

-
If an L-PSA is inserted/relocated/removed, the SMF determines the impact field, which is associated with the L-DN to be inserted, relocated or removed and identified by FQDN(s) or IP address range(s) of the old EAS, based on the association between FQDN(s)/IP address range(s) and DNAI received from AF via AF influenced traffic steering enforcement control information in the PCC rules or SMF local configuration on the L-DN.

-
For AF triggered EAS rediscovery, the AF may indicate the EAS rediscovery for the impacted applications, which are identified by FQDN(s), to the SMF via the AF influence on traffic routing procedure.


The SMF sends PDU Session Modification Command (EAS rediscovery indication, [impact field]) to UE. The EAS rediscovery indication indicates to refresh the cached EAS information. The impact field is used to identify which EAS(s) information need to be refreshed. The impact field includes the L-DN information corresponding to the impacted EAS(s), which are identified by FQDN(s) or IP address range(s) of the old EAS(s). If the impact field is not included, it means all EAS(s) information associated with this PDU Session need to be refreshed.


The SMF may choose new DNS settings for the PDU Session and if so, it provides them to the UE as new DNS server (see Option C in clause 6.2.3.2.3). Otherwise the UE uses the existing DNS server for EAS rediscovery.


For the following connection with the EAS(s) for which the EAS rediscovery needs to be executed per the received EAS rediscovery indication and impact field, the UE has been instructed not to use the old EAS information stored locally. Instead it should trigger EAS discovery procedure to get new EAS information as defined in clause 6.2.3.2.


For the Split-UE, it is not possible to provide the NAS level EAS rediscovery indication and the impact field to the TE. Annex C documents mitigations for this scenario.

NOTE 1:
It depends on the UE implementation that the indication and impact field trigger an EAS Rediscovery procedure for the application. If the EAS rediscovery indication is not sent to the UE Application Layer or to the UE OS, then the DNS query to discover a new EAS is triggered only when the Application Layer DNS cache or the OS cache expires. For more information see Annex C.

NOTE 2:
The active connection(s) between the UE and the EAS(s) are not impacted.

>>>>NEXT CHANGE<<<<
Annex C (Informative):
UE Considerations for EAS (re)Discovery

C.1
General

DNS records obtained from a network resolver contains a time-to-live (TTL) value. This is a hint provided by the network resolver and can be used to determine the length of time that the record is cached. DNS records can be cached in the UE by a system wide stub resolver and by application layer name resolution caches. The application (L7) cache is managed on a per application basis while the OS/system DNS cache is common to applications. Name resolution caches in various applications also have different policies and behaviour. Some applications cache the name records for the length of the application session while others have a time limit. The recommendations here are expected to work if the UE application (in case of DNS cache at the application layer) or the UE OS (in case of a single DNS cache shared by all applications) consider indications from the UE modem layer with respect to DNS settings and DNS caching. Whether and how the UE, application receives and considers indication depends on implementation.

The following clauses describe the appropriate DNS configuration for the EAS (re)-discovery to work in the UE.

>>>>END OF CHANGES<<<<
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