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Abstract of the contribution: This is a discussion paper. 
Background
The HSS/HLR LI functions have an LI event referred to as Location Information Request and the trigger for the same is to report whenever the HSS/HLR receive the query Send Routing Info for Short Message. The rationale for the reporting of such an event was perhaps due to the fact that when a target was outbound roaming, the LEAs won’t know that the outbound roaming target was receiving SMS input messages. 
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Figure 1: HSS/HLR role in the handling of SMS termination messages

In the above figure the CSP#2 has the LI warrant would send the Location Information Request to the LEMS when the HLR/HSS receive the Send Routing Info for Short Message .  

Discussion
The initial thought process when the UDM was introduced to the 5GS, the UDM would do the same thing as the HLR/HSS would do as shown in figure 1 above. Some of the 3GPP SA2 and CT1 specifications do reflect such a presumption with UDM receiving the MAP message shown in figure 1 above. 

However, in reality, as specified in TS 23.632, the SMS-GMSC still send such a query to the HLR/HSS which in turn may interact with the UDM in case the SMS terminating user happens to have a 5G UE. If the SMS terminating user happens to have 4G or 3G UE, the figure 1 still applies irrespective where the SMS message originates. As a matter of fact, the originating network may have no clue about capabilities of the terminating UE.  The figure 1 modifies itself when the 5G UE happens to be the terminating UE of the SMS message. This is shown in figure 2 below. 
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Figure 2: HSS/HLR/UDM role in the handling of SMS termination messages

As a matter of fact, when there is outbound roaming of the terminating UE, the figure 3 shown below would represent the sequence of NFs involved in the handling of SMS.
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Figure 3: HSS/HLR/UDM role in the handling of SMS termination messages when no roaming

A flow-diagram shown in TS 23.632 seems to suggest the same approach as shown in figure 3 above. The cut and pasted flow-diagram is shown in figure 4 below: 

	5.5.2
MT-SMS Routing Information Retrieval

Figure 5.5.2-1 shows the interaction when the SMS-GMSC retrieves routing information from the HSS for MT-SMS delivery.
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Figure 5.5.2-1: SMS Routing Info Retrieval

1. The HSS receives a request for routing information from the SMS-GMSC via MAP or S6c.

2. The HSS queries the EPS-UDR via Ud to read the registered MME/MSC, the registered SGSN, and the UE-not-reachable flags for SMS in MME/MSC, SGSN and UDM.

3. If the UE-not-reachable flag for SMS in UDM  is not set and unless the user is known not to be registered in 5GC, the HSS retrieves the registered SMSF addresses (if any) from the UDM.

4-5. The UDM retrieves the requested information from the 5GS-UDR.

6. The UDM forwards the retrieved addresses to the HSS if any.

If SMS over NAS is not allowed for the user in 5GS based on subscription data, e.g. SMS teleservice is not provisioned or SMS is barred, the UDM indicates in the response to the HSS the corresponding error condition.

7. The HSS returns the relevant MT-SMS target node addresses registered in HSS and/or UDM to the SMS-GMSC and the procedure is terminated.

Otherwise, if there is no MT-SMS target node address registered in HSS nor in UDM, a negative response (Absent Subscriber SM) is sent to the SMS-GMSC and the procedure continues with steps 8 to 11.

8. The HSS includes the SMSC address to the Message Waiting Data (MWD) stored in the EPS-UDR and informs the SMSC as defined in TS 23.040 [12]. The relevant UE-not-reachable flags are set in the EPS-UDR.

If SMS is not allowed for the user in 5GS according to subscription data as indicated in step 6, steps 9 to 11 are not executed so that the HSS does not subscribe to notifications about reachability for SMS in the UDM, and the procedure is terminated.

9. The HSS subscribes in UDM to be notified when the UE becomes reachable for SMS (i.e. when the UE gets in radio contact with the AMF while an SMSF actually is registered, or when an SMSF gets registered) by using the Nudm_EE_Subscribe service operation (SUPI, UE Reachability for SMS event) as defined in 3GPP TS 23.502 [5].

10. The UDM stores the EE-subscription (Reachability for SMS) in the 5G-UDR.

11. The UDM acknowledges the subscription to the HSS.




Another cut and paste from TS 23.632: 

	5.5.4
SMS Alerting

Figure 5.5.4-1 shows the interaction when the UE becomes available.


[image: image5.emf]5GS-UDR EPS-UDR SMS-GMSC(s) UDM HSS Ud

2. Nudr_DM_Query

3. Nudr_DM_Query resp.

AMF/SMSF

4. Response

1. Namf_EE_Notify or 

Nudm_UECM_Regist

ration

5. Nudm_EE_Notify

8. Read

9. MAP/S6c-Alert-SC

10. Response

11. Update

12. Nudm_EE_Notify resp.

6. Nudr_DM_Update

7. Nudr_DM_Update resp.




Another cut and paste from TS 23.632: 

However, some of the SA2 and CT1 specs show as if UDM in fact receiving a MAP message for 5GC only scenario:

	5.5.6.2
IP-SM-GW registration and SMS routing information retrieval in 5GC only deployments

Figure 5.5.6.2-1 shows the interaction for the registration of the IP-SM-GW address in the UDM and subsequent SMS routing information retrieval.
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Figure 5.5.6.2-1: IP-SM-GW registration in UDM and SMS routing info retrieval in 5GC only deployments




Therefore, as proposed by OTD, a LS to SA2 and CT1 with a request for clarification is worth sending. 

Never-the-less, if the UDM is in fact receiving the MAP message as shown in some of the specifications, then the following questions would raise: 

· How does the SMS-GMSC know whether to send Send Routing Info for Short Message to an HLR, to an HSS or to an UDM? 
· In other words, does the SMS-GMSC potentially in a foreign network does a series of queries to HPLMN of the terminating SMS user?  
· If in fact UDM is capable of receiving a MAP query, then why does a flow in TS 23.632 shows that the MAP/diameter query is sent to HSS and it is HSS that queries the UDM in case the terminating UE happens to be a 5G UE.?   

Apart from the above points of discussion, one point is not clear (to me) why is that reporting of location information request is required for SMS terminating messages while an originating SMS message from the same outbound roaming UE may also not hit a NF that can provide the SMS POI? In addition, there are other scenarios where the HPLMN may not know about the voice call originations when the target is outbound roaming. 

When the target is not roaming, the SMSF, or the MSC/VLR, or the MME are all in the same country where the target is and hence, can provide the LI for SMS service. 

Proposal
Send the LS to SA2/CT1 as proposed by OTD contribution.

Delete the text in TS 33.127 that infers that UDM could receive Send Routing Info for Short Message and hence, will have to support the reporting of xIRI Location Information Request. 
If possible, change the name of the xIRI for HLR/HSS as its current name “Location Information Request” is misleading. 
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