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1	Background
CT4 sends a LS to CT1 on Clarification on Dual Registration Indication (see C4-241547). 
According to stage-2 (clause 5.17.2.3.1 of TS23.501) and stage-3 specification (clause 5.5.1.2.2 of TS 24.501, clause 5.5.1.2.2 of TS 24.301), the UE indicates UE status IE to MME/AMF when operating in the dual-registration mode during initial registration:
<<TS23.501 clause 5.17.2.3.1>>
Interworking procedures without N26 interface use the following two features:
[bookmark: _Hlk166519701]1.	When UE performs Initial Attach in EPC (with or without "Handover" indication in PDN CONNECTIVITY Request message) and indicates that it is moving from 5GC, the MME indicates to the HSS+UDM not to cancel the registration of AMF, if any.
2.	When UE performs Initial Registration in 5GC and indicates that it is moving from EPC, the AMF indicates to the HSS+UDM not to cancel the registration of MME, if any.
[bookmark: _Hlk166523372]<<TS24.501 clause 5.5.1.2.2>>
If the UE is operating in the dual-registration mode and it is in EMM state EMM-REGISTERED, the UE shall include the UE status IE with the EMM registration status set to "UE is in EMM-REGISTERED state".
<<TS24.301 clause 5.5.1.2.2>>
If the UE is operating in the dual-registration mode and it is in 5GMM state 5GMM-REGISTERED, the UE shall include the UE status IE with the 5GMM registration status set to "UE is in 5GMM-REGISTERED state".
Then, according to the UE status IE and if AMF/MME itself supports EPS interworking without N26 interface, AMF or MME shall provide the dual registration flag (i.e. drFlag) to UDM. AMF for example (see clause 5.3.2.2.2 and 6.2.6.2.2 of TS 29.503):
[bookmark: _Toc11338387][bookmark: _Toc27584994][bookmark: _Toc36456938][bookmark: _Toc45027817][bookmark: _Toc45028652][bookmark: _Toc67681407][bookmark: _Toc161827418]5.3.2.2.2	AMF registration for 3GPP access
…
If EPS interworking without N26 is supported, and the UE status IE is present with "EMM-REGISTERED" value in UE's initial registration request (as specified in clause 5.5.1.2.2 of 3GPP TS 24.501 [27]), the AMF shall include the "drFlag" IE with "true" value to the UDM (as specified in clause 5.17.2.3.1 of 3GPP TS 23.501 [2]).

[bookmark: _Hlk166523860][bookmark: _Toc11338685][bookmark: _Toc27585365][bookmark: _Toc36457361][bookmark: _Toc45028273][bookmark: _Toc45029108][bookmark: _Toc67681870][bookmark: _Toc161827996]6.2.6.2.2	Type: Amf3GppAccessRegistration
Table 6.2.6.2.2-1: Definition of type Amf3GppAccessRegistration
	Attribute name
	Data type
	P
	Cardinality
	Description

	…
	…
	…
	…
	…

	drFlag
	DualRegistrationFlag
	O
	0..1
	[bookmark: _Hlk166520092]Dual Registration flag. When present and true, this flag indicates that the UE is in dual-registration mode and the UDM+HSS is requested not to send S6a-CLR to the registered MME/SGSN (if any). Otherwise, the registered MME (if any) shall be cancelled.
Not applicable for Nudr and Nudm_UECM GET operation.



The question is, CT4 is not clear on whether the UE can provide UE status IE in other procedures (e.g. periodic registration, mobility registration, handover) to let AMF know the UE’s status of dual-registration mode (see C4-241547):
As TS24.501 doesn’t specify that in other procedures (e.g. periodic registration, mobility registration, handover) a UE operating in dual registration mode still indicates its EMM registration status to the AMF, it causes questions to CT4 that in such cases how the AMF can set the dual registration flag when AMF performs a registration to the UDM, e.g. during inter-AMF changes. In general, the AMF needs to know whether the UE operates in dual registration mode.

2 Discussion on the Question
2.1 When to provide dual registration indication for UE and AMF?

For UE:

[bookmark: _Hlk166524900]The UE status IE is only included in initial registration (since R15):
<<TS23.501 clause 5.17.2.3.1>>
Interworking procedures without N26 interface use the following two features:
1.	When UE performs Initial Attach in EPC (with or without "Handover" indication in PDN CONNECTIVITY Request message) and indicates that it is moving from 5GC, the MME indicates to the HSS+UDM not to cancel the registration of AMF, if any.
2.	When UE performs Initial Registration in 5GC and indicates that it is moving from EPC, the AMF indicates to the HSS+UDM not to cancel the registration of MME, if any.
<<TS24.501 clause 8.2.6.11>>
[bookmark: _Toc516843359]8.2.6.11	UE status
This IE shall be included if the UE in single-registration mode performs the registration procedure due to inter-system change from S1 mode to N1 mode or if the UE in dual-registration mode and EMM state EMM-REGISTERED performs initial registration.
Observation 1: For UE, the UE status IE is only included in initial registration in both SA2 and CT1.

For AMF:

5.3.2.2.2	AMF registration for 3GPP access
…
If EPS interworking without N26 is supported, and the UE status IE is present with "EMM-REGISTERED" value in UE's initial registration request (as specified in clause 5.5.1.2.2 of 3GPP TS 24.501 [27]), the AMF shall include the "drFlag" IE with "true" value to the UDM (as specified in clause 5.17.2.3.1 of 3GPP TS 23.501 [2]).
Please note that one of the condition is "the UE status IE is present with "EMM-REGISTERED" value". It reveals that if the UE status IE is not present, the drFlag will not be provided.
Observation 2: For AMF, if the UE status IE is not present, the drFlag will not be provided to HSS+UDM.
2.2 What happens if AMF provide a wrong drFlag?

If, e.g. due to inter-AMF change, the (new) AMF provide a wrong drFlag, the UDM may cancel the registered MME based on the wrong drFlag from the (new) AMF, leading to a bad experience since the MME is serving the UE.
2.3 Does UE need to provide UE status IE in MRU?

Suppose the following case:
- Step 1): The UE performs (first) initial registration in 5GS without providing UE status IE. The UE is operating in the dual-registration mode and performs (second) initial attach in EPS and then providing UE status IE to MME;
- Step 2): The UE alters the dual-registration mode due to it turns off the dual-registration mode or detaches from EPS. The 5GS registration is kept;
- Step 3): The 5GS registration is kept. The UE turns on the dual-registration mode and attaches to EPS; 
- Step 4): The UE’s mobility leads to an inter-AMF change. 

Analysis:

- In step 2), the MME shall unsubscribe and deregister from the HSS+UDM as the UE detaches from EPS. As a result, HSS+UDM knows the UE alters the dual-registration mode.
- In step 3), the MME indicates drFlag to HSS+UDM as it is an initial registration to MME. However, the serving AMF does not know whether the UE is operating in the dual-registration mode or not;
- In step 4), the new AMF when inter-AMF change happens will not send drFlag to HSS+UDM as the UE status IE is not included in the REGISTRATION REQUEST from UE.
Since the UDM knows the UE is performing dual registration in step 4) from MME, hence, even if the new AMF does not provide the drFlag, HSS+UDM knows the UE is operating in dual-registration mode, and will not cancel the registered MME in step 3).
Observation 3: HSS+UDM understands the UE is operating in dual-registration mode (by MME) even if the drFlag IE is not provided by the new AMF when inter-AMF change happens.
According to the analysis above, the UE is not required to provide any further information.
Proposal 1: MRU is not required to include the UE status IE.
Proposal 2: No further information is required to be provided from UE to AMF when e.g. the UE's registration mode is altered and later on registers to the EPS again.
3 Conclusion
Observation 1: For UE, the UE status IE is only included in initial registration in both SA2 and CT1.
Observation 2: For AMF, if the UE status IE is not present, the drFlag will not be provided to HSS+UDM.
Observation 3: UDM understands the UE is operating in dual-registration mode (by MME) even if the drFlag IE is not provided by the new AMF when inter-AMF change happens.
Proposal 1: MRU is not required to include the UE status IE.
Proposal 2: No further information is required to be provided from UE to AMF when e.g. the UE's registration mode is 
altered and later on registers to the EPS again.
According to above, a reply LS is submitted as C1-243480.
