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Abstract of the contribution:  This pCR updates solution #37 (KI#4), and also removes and existing FFS
1	Discussion
 Solution 37 for the key Issue 4 has below FFS. 
Editor's note:	It is FFS if two/more SMFs determine different EAS ID(s)at the same time.
This pCR proposes to remove this FFS by updating the solution to address cases where multiple SMFs may resolve EAS ID and try to update the same in the ad hoc group information.

2 Proposal
[bookmark: _Hlk513714389]It is proposed to update solution #37 in the TR 23.700-48 
* * * * Start of changes * * * * 

[bookmark: _Toc106120969]6.37	Solution 37 (KI#4): (Re)location of same EAS and coordination across UEs
[bookmark: _Toc106120970]6.37.1	Introduction
This solution aims to address the technical requirements related to key issue #4. In particular, it provides solutions to, among others, how the 5GS facilitates EAS (re)location of EAS for the collection of UEs. The procedure defined in figure 6.2.3.2.2-1 in TS 23.548 [3] is reused. Also, procedure for ad hoc group provisioning and group information management/storing in the UDM/UDR are assumed, for example solution 19 in clause 6.19.
There could be one SMF serving the collection of UEs that connects the same EAS/DNAI for accessing the same application, or there could be multiple SMFs for different UEs in the collection. For the latter case, UDM is used for coordination between SMFs to make sure selecting the same EAS/DNAI for UEs in the ad hoc group, i.e. SMF updates the selected EAS IP/DNAI to UDM or SMFs gets the EAS IP/DNAI information from UDM.
[bookmark: _Toc106120971]6.37.2	Functional Description
The following are the main principles of the solution:
-	Procedure for ad hoc group provisioning and group information management/storing in the UDM/UDR are re-used for example based on solution 19 in clause 6.19.
-	EAS ID is determined based on the procedure in clause 6.2.3.2.2-1 in TS 23.548 [3].
-	SMF updates the ad hoc group information in the UDM/UDR with the EAS ID.
-	SMFs subscribes to the UDM to get notification on any changes to the ad hoc group data.
-	For the subsequent ad hoc group member UEs DNS request, SMF(s) instructs the EASDF to provide the already determined EAS IP address in the DNS response for DNS queries.
[bookmark: _Toc106120972]6.37.3	Solution Details
The figure 6.37.3-1 below provides a detailed call flow on the (re)location of the same EAS to the all the UEs of the ad hoc group.
Although the figure below does not explicitly indicate the same DNAI, but the same is applicable in case of common/same DNAI requirement. For example, initial/first SMF selects a DNAI and updates to the group information in the UDM/UDR. UDM/UDR then notifies to other SMFs (if subscribed). This DNAI may change e.g. using existing procedures due to UE mobility and/or AF influence and so on. If so, respective SMF updates to the group information in the UDM/UDR newly selected DNAI using Nudm_ParameterProvision. This ensures that the same DNAI is applied to all the group members, and also allows DNAI change.


Figure 6.37.3-1: EAS (re)location to the ad hoc group member UEs
1.	Ad hoc group provisioning and group information management/storing in the UDM/UDR, for example:
   -  as in solution 19 in clause 6.19. Nnef_ParameterProvision_Create request is used to provision group attributes like group ID, member UEs, FQDN, etc. SMF subscribed to the Group subscription data via Nudm_SDM_Notification Notify message.
-  Alternatively, SMF may form a dynamic ad hoc group of a collection of UEs that could be subject to collective and common treatment. This is, for example, based on the DNS response messages provided by EASDF to SMF in order to learn the list of UEs associated with same Edge Application Server and/or if SMF decides based on DNS response message to use specific PSA-UPF and/or DNAI for multiple UEs.
• As per existing specification, SMF instructs EASDF to report DNS responses matching one or more specific FQDNs and/or EAS IP addresses. EASDF notifies SMF per UE's PDU session when such DNS response is received. Once SMF receives the notification from EASDF for each PDU session, then SMF can group them based on the grouping criteria. Alternatively, the SMF may instruct the EASDF to report DNS responses matching one or more specific FQDNs and/or EAS IP addresses for any PDU session of ANY UE possibly matching certain criteria (e.g. a specific S-NSSAI and DNN).  Once SMF receives notification from the EASDF, SMF assigns a adhoc-group ID for the same.
2.	The same as steps 1~15 in figure 6.2.3.2.2-1 in TS 23.548 [3].
3.	This step may possibly/also occur before step 2, where SMF learns via Nudm_SDM_Notification Notify that UE belongs to the ad hoc group provisioned by the AF for certain application that requires same application server/EAS.
4.	SMF uses Nudm_ParameterProvision to update ad hoc group subscription data in the UDM/UDR to include EAS ID.
5. Based on steps 16~19 in figure 6.2.3.2.2-1 in TS 23.548 [3]:
	In step 17, SMF sends DNS message handling rule with IP address for the EAS instructing EASDF to return the IP address for the EAS to UE in step 19.
6.	All the SMFs subscribed to the notification of the Group subscription data are notified of the changes using Nudm_SDM_Notification Notify, and thus learn EAS ID applicable to the ad hoc group member UEs.
7. For the Group of UEs, if another UE of Group of UEs sends DNS request, based on steps 1~9 in figure 6.2.3.2.2-1 in TS 23.548 [3]:
	Steps 10 to 15 are skipped and in step 16 the UL-CL UPF is selected by SMFx for EAS ID notified by UDM and at step 17, SMFx sends DNS message handling rule with IP address for the EAS instructing its EASDFx to return the IP address for the EAS to UE in step 19.
6.37.3.1   Updating EAS ID in the Group Info 

Editor's note:	It is FFS if two/more SMFs determine different EAS ID(s)at the same time.
In cases such as where multiple UEs of the same group may send DNS queries almost simultaneously, and subsequently resolved to different EAS ID, it is possible that respective SMF may try to update the EAS ID of the ad hoc group. For this kind of race condition below procedures are proposed: 
· SMF Creates/modify the correlation of an EAS ID with a Group ID and FQDN in the UDM/UDR as explained in 6.37.3. The binding information may include an FQDN for which the binding exists and/or SMF ID and/or SMF set ID.
· SMF subscribes to the UDM/UDR for notification of change of creation/deletion/modification of the correlation of EAS ID with Group ID 
· UDM/UDR evaluate new creation/deletion/modification of the correlation of EAS ID with Group ID in order to avoid overwriting the initially stored EAS ID and accordingly UDM/UDR rejects creation/deletion/modification of the correlation of EAS ID with Group ID by sending the stored EAS ID.
· SMF to accept the response to the creation of the correlation of EAS ID with Group ID from UDM/UDR with an EAS ID different from the EAS ID signaled from the SMF to the data base.
· SMF to evaluate the EAS ID received in the response from the UDM/UDR and to re-select and re-configure DNAI / UL CL UPF and PSA UPF (before instructing the EASDF to reply with DNS response towards the UE).


[bookmark: _Toc106120973]6.37.4	Impacts on services, entities and interfaces
SMF:
-	subscribes to the ad hoc group subscription data;
-	updates UDM/UDR with EAS ID/DNAI information in the ad hoc group subscription data.



* * * * End of changes * * * *
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2. Step 1-15 in Figure 6.2.3.2.2-1: EAS discovery procedure with EASDF, TS23.548


5.Step 16-19 in Figure 6.2.3.2.2-1: EAS discovery procedure with EASDF, TS23.548
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