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1. Background
In the last meeting it was discussed that there is no dependency between 3GPP access and N3GPP access registration procedures and registration context on each access is maintained independently. This paper discusses the scenarios in which though from UE perspective the registration attempt is specific to access, network will execute procedures for both the accesses, possible outcomes and proposes the way forward.
2. Discussion

Let’s consider following cases:
Case 1:  
1. UE has done intersystem change to 4G. i.e. 3GPP related PDU sessions are moved to MME(step C in below figure).

2. However the UE maintains N3GPP access PDU sessions with AMF1, i.e. anchored with 5GC. See 3GPP TS 23.501 spec reference [1]
3. Now when UE does an intersystem change back to 5G from 4G. UE is expected to populate Additional GUTI with non-3GPP access GUTI.
4. New AMF using mapped GUTI will get 3GPP context from MME and using additional GUTI will get N3GPP access context from old AMF. (See TS 23.502 section 4.11.1.3.3.)
5. Context transfer related to non-3GPP access may fail from old AMF. Whereas 3GPP access context transfer may be successful. i.e. step A and step B may not be successful in the figure. 
6. New AMF will have only 3GPP access context available with it, while providing REGISTRATION ACCEPT to UE.
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Case 2: 
1. UE initiates registration request, towards new AMF. 

2. Context transfer from old AMF fails. Thus both 3GPP and N3GPP access mobility context is not transferred.

3. However new AMF can execute identity request procedure and continue to execute the registration procedure over 3GPP access. See 3GPP TS 23.502 spec reference [2] 
4. Now new AMF will have only 3GPP access context while it is about to send REGISTRATION ACCEPT to UE.
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Observation:
From case 1 and 2 above it can be inferred that though registration is triggered over 3GPP access only, it’s expected that new AMF gets the N3GPP access context also from old network node. Further the new AMF may end up only having 3GPP context, due to failure in fetching the non-3GPP access context, when AMF is about to send REGISTRATION ACCEPT message to UE on 3GPP access.

Issues if new AMF doesn’t indicate to UE that only 3GPP access context was successfully retrieved:

1. UE will have no knowledge that non-3GPP access context transfer has failed from old AMF to new serving AMF.

2. The UE context of 3GPP access and N3GPP access will be retained on two different AMF’s within the same PLMN. 

3. If UE enters IDLE mode over non-3GPP access. It will not receive DL data, as 3GPP access and non-3GPP access AMF’s are different. Thus paging with non-3GPP access is not possible over 3GPP access. 

4. If UE enters IDLE mode and gets back to non-3GPP access acceptable signal then UE will send SERVICE REQUEST message over N3GPP access but it will use newly allocated GUTI of last successful registration procedure executed over 3GPP access, to route the SERVICE REQUEST message to new AMF. The new AMF doesn’t have N3GPP access context and hence it will provide implicit detach and N3GPP access context is lost on UE side too. 

To solve the above issues it’s proposed to use registration result IE as below: 

	5GS registration result value (octet 1)

	Bits

	3
	2
	1
	
	

	0
	0
	1
	
	3GPP access 

	0
	1
	0
	
	Non-3GPP access

	0
	1
	1
	
	3GPP access and Non-3GPP access


While giving registration accept on any access:
1. If AMF has only 3GPP access, AMF will provide only 3GPP access.

2. If AMF has only Non-3GPP access, AMF will provide only non-3GPP access.

3. If AMF has both, AMF will provide 3GPP access and non-3GPP access.

On UE side if the indication received is in sync with current registration result. Then no action is required. 
However if AMF indicates that it has context of only one access, but UE is maintaining context on both the access then UE shall mark the other access as not registered(i.e. ATTEMPTING-REGISTRATION-UPDATE) so that UE knows that it has to re-register on other access. 

For example: If the UE is registered for both 3GPP and N3GPP access. However registration result IE (in the REGISTRATION ACCEPT message) indicates only 3GPP access then the UE shall enter 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE state and initiate registration procedure over non-3GPP access.  
4. Way forward

It is proposed to discuss and agree the CR in C1-18xxxx.
5. References

1.  Maintaining non-3GPP access PDU on 5GC, even though UE is on 4G network.
23.501  :: 15.17.3
Interworking with EPC in presence of Non-3GPP PDU Sessions

When a UE is simultaneously connected to the 5GC over a 3GPP access and a non-3GPP access, it may have PDU Sessions associated with 3GPP access and PDU Sessions associated with non-3GPP access. When inter-system handover is performed for PDU Sessions associated with 3GPP access, the PDU Sessions associated with non-3GPP access remain anchored in 5GC.
2. To continue registration procedure even though context fetch was not successful. 
23.502 :: 4.2.2.2.2
General Registration
6.
[Conditional] new AMF to UE: Identity Request ().

If the SUPI is not provided by the UE nor retrieved from the old AMF the Identity Request procedure is initiated by AMF sending an Identity Request message to the UE requesting the SUCI.

7.
[Conditional] UE to new AMF: Identity Response ().


The UE responds with an Identity Response message including the SUCI. The UE derives the SUCI by using the provisioned public key of the HPLMN, as specified in TS 33.501 [15].
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