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Discussion
Introduction
In the context of this contribution, we consider solution 3 for the case of single registration. The single registration case will be rather common in the introduction phase of 5GC. It should be noted, however, that single registration does not exclude e.g. parallel registrations in 5GC and 2/3G.
In case of single registration, as per current text of TS23.732, “the UDM supports to perform a fake 4G registration in the HSS, as shown in Figure 6.3.3.1-2. This trigger the HSS to cancel the 4G registration. When the UE moves back to 4G, the HSS sends cancel location to UDM which trigger the UDM to deregister the UE in 5G.”
Figure 6.3.3.1-2 is replicated below for the reader’s convenience:


Figure 6.3.3.1-2: Single Registration Procedure between UDM and HSS FE

The present document identifies two issues with the solution:
1. Duplication of storage in both UDRs.
2. Impact of fake registration on T-ADS.
Duplication of storage
As can be seen from Figure 6.3.3.1-2, once the UE registers in 5G, the 5G registration data are stored in the UDR as per Rel-15 architecture (step 1). Now, in addition, the fake registration implies that a full set of 4G registration data are stored in the EPS UDR at the same time (step 9). Thus, every registration via the 5GC results to two sets of stored data, one in 5GS-UDR and one in EPS-UDR. This is a significant waste of resources. In other words, in the migration process from EPS to 5GC, the load (in terms of registered subcribers) at the EPS UDR constantly remains at the same level, while the load in the 5G UDR constantly increases with the uptake of 5G. Subscribers are not actually migrated from one UDR to the other but the EPS HSS keeps growing.

Impact of fake registration on T-ADS
In this section we evaluate the impact of fake registration on the terminating access domain selection (T-ADS) for the single registration case.  
The following figure from TR 23.732 shows T-ADS as follows:


Figure 1: T-ADS Procedure between UDM and HSS FE
However, for the case of a single registration, the call flow above may not be accurate. Assume the UE is registered in 5GC. Then, as per figure Figure 6.3.3.1-1: (duplicated above), the HSS has a fake 4G registration from the UDM. This implies the HSS will issue the T-ADS query to the UDM assuming it is a MME. The following figure clarifies that the HSS does not normally query (unless particular deployment/implementation updates are taking care of this) the same as the UDM that received the T-ADS request from the SCC-AS, and then combine it with the T-ADS knowledge regarding 2G/3G. For example, assume the UE is registered in 5GC and 3G SGSN, the call-flow will look like shown in Figure 1 below. 


[bookmark: _Hlk536804984]Figure 2: T-ADS Procedure with single registration
Note: Message 3b (IDR) will be sent towards the MME address stored at registration in the HSS. As solution 3 assumes no impact to HSS handling, this will usually result in sending it to a different UDM than the one which sent message 2 (UDR) a discussed above. 

From this figure it becomes evident that the legacy HSS rather than the UDM (which actually is a combined UDM/HSS becomes the master of the T-ADS procedure, even while thew UE is located in 5G. Among others, it becomes evident that all changes in “homogenous support of IMS voice” on 5GS side must be reported to the 4G HSS, as these are taken into account by the HSS in building the T-ADS response in the HSS.
In summary, in solution 3 there is no clear architectural functional split between HSS and UDM. The UDM combo in solution 3 is a hybrid HSS, UDM, DRA. 
Conclusion
This Tdoc has shown that 
· solution 3 does not support the migration of subscribers from EPS-UDR to 5G UDR;
· solution 3 does not provide a clean functional architecture.
Proposal
It is proposed that this is added to TR 23.732:

FIRST CHANGE
	
[bookmark: _Toc538717]6.3.3.3	T-ADS for IMS voice
The procedure of the interaction between UDM and HSS FE is shown in Figure 6.3.3.3-1.


Figure 6.3.3.3-1: T-ADS Procedure between UDM and HSS FE (dual registration case)
1.	SCC AS initiates T-ADS query towards UDM by sending a User-Data-Request message via Sh interface.
2.	UDM forwards this User-Data-Request message to get T-ADS information related to EPS and UMTS.
3.	HSS FE may query MME to get more T-ADS information as specified in TS 23.401 [16].
4.	HSS FE may query SGSN to get more T-ADS information as specified in TS 23.060 [15].
5.	HSS FE returns T-ADS information based on the information it derives by sending a User-Data-Answer message.
6.	after receiving T-ADS information from HSS FE, UDM may query AMF for more T-ADS information as specified in TS 23.501 [6].
7.	UDM determines T-ADS result based on T-ADS information received from HSS FE and AMF and responds to SCC AS with the T-ADS information by sending a User-Data-Answer message.
NOTE:	the other signalling interactions not related to the solution are not present in this figure for simplification.
For the single registration case the following message flow in figure 6.3.3.3-2 applies:


Figure 6.3.3.3-2: T-ADS Procedure with Single registration and UE is 5GS registered
This shows that the HSS controls T-ADS decisions and not the UDM even when the UE is registered in the 5GS with the UDM/HSS and SCC-AS is registered with the UDM/HSS.



NEXT CHANGE


[bookmark: _Toc538725]6.3.5	Evaluation

The Solution does not provide the possibility to deploy a pure UDM without HSS functionality.
The EPS and 5GS UDRs both need to keep up to date registration status for the UE, i.e. the EPS UDR has to know the registration status of the UE also when the UE is in the 5GS (due to the fake registration concept). This means that there is duplication of registration data in EPS and 5GS UDR, which is adding load and storage requirement to the system.
Always due to the fake registration concept, the T-ADS master node is always the legacy HSS, not the UDM, even when the UE is 5GS registered. so the functional allocation between 5GS and EPS specific entities is blurred for as long as there are combined 4G/5G subscribers.
For T-ADS, it should be noted that the UDM/HSS instance the SCC-AS queries for the T-ADS may not be in certain scenarios the same one where the UE is registered at (we should remember the UDM #2 in figure  6.3.3.3-2 appears as a MME with a MME address/name to the HSS, not as a UDM that the HSS can e.g. select by IMSI range and so go back to UDM#1). 
[bookmark: _GoBack]To select UDM#1 instance with no implied impact on the deployment of the rest of the network the HSS needs an upgrade to do so instead of querying the registered MME as it would normally do (however this would requires a departure from the goal of this solution to not impact the HSS), or a DRA (which needs to be deployed if not already used) to address the UDM/HSS from SCC-AS and the discovery of UDM/HSS from 5GS side need to be somehow coordinated (so this impacts the rest of the network which we did not want to impact as a goal of the study).
S6a specification impact where the 5G authentication vectors need to be carried and also 5G vectors need to be requested.

NOTE: the above authentication related issue should be evaluated by SA3.

END of CHANGES
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