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Abstract: This discussion paper aims at discussing the issue of the current Registration Area determination mechanism. 
1. Discussion
According to the current TS 23.501 and 23.502, the allowed NSSAI and Registration Area are determined in the registration procedure by AMF. It is specified in 5.15.5.2.1 of 23.501 that: 
The serving AMF shall determine a Registration Area such that all S-NSSAIs of the Allowed NSSAI for this Registration Area are available in all Tracking Areas of the Registration Area (and also considering other aspects as described in clause 5.3.2.3) and then return to the UE this Allowed NSSAI and the mapping of the Allowed NSSAI to the Subscribed S-NSSAIs if provided. The AMF may return the rejected S-NSSAI(s) as described in clause 5.15.4.1.
It means that the constraint related to Network Slice is only “all S-NSSAIs of the Allowed NSSAI for this Registration Area are available in all Tracking Areas of the Registration Area”. So all neighbouring Tracking Areas that support the allowed NSSAI may be allocated into the same Registration Area.
It is specified in 4.2.2.2.1 of 23.502 that:
A UE needs to register with the network to get authorized to receive services, to enable mobility tracking and to enable reachability. The UE initiates the Registration procedure using one of the following Registration types:
-  Initial Registration to the 5GS;
-  Mobility Registration Update upon changing to a new Tracking Area (TA) outside the UE's Registration Area in both CM-CONNECTED and CM-IDLE state, or when the UE needs to update its capabilities or protocol parameters that are negotiated in Registration procedure with or without changing to a new TA, a change in the UE's Preferred Network Behaviour that would create an incompatibility with the Supported Network Behaviour provided by the serving AMF, or when the UE intends to retrieve LADN Information; or
-   Periodic Registration Update (due to a predefined time period of inactivity); or
-   Emergency Registration.
It means that the UE can initiate the registration procedure and update the allowed NSSAI only when it moves out of the Registration Area.
Consider a scenario in Figure 1-1::
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Figure 1‑1
TA1 supports Slice1, and TA2 supports Slice1 and Slice2. If UE initiate registration procedure in TA1 with Slice1 and Slice2 as requested NSSAI, the allowed NSSAI will be Slice1. The RA1 will include TA1 and TA2 according to the current AMF actions in 5.15.5.2.1 of TS 23.501. It means when the UE moves into TA2, the allowed NSSAI will still be Slice1 and the UE cannot use Slice2 even though Slice2 is supported in TA2. When the UE continues to move to TA3, which is out of RA1, it can try to register to Slice2. In other words, UE can register to Slice2 in TA2 only when the UE initiates an initial registration procedure in TA2. 

Alternative 1: AMF should consider the rejected S-NSSAIs when determining the RA.
It is proposed that TA support for Rejected S-NSSAIs should also be considered when determining RA. The Tracking Areas which support Allowed NSSAI and also support one or more Rejected S-NSSAIs should be kept out of the Registration Area, so that the UE can try to register to previously rejected S-NSSAIs in the Mobility Registration Update procedure when moving into such Tracking Areas. For instance, in this scenario, TA2 should be kept out of RA1 because Slice2 is rejected and Slice2 is supported in TA2.
Alternative 2: Add new cause value (Rejected in current TA).
The AMF should add new cause value like S-NSSAI rejected for the current TA when notifying the UE about rejected S-NSSAIs. It means that the UE can re-attempt to register to the rejected S-NSSAI for the current TA when the UE moves out of the TA. Since the UE is not aware of whether the neighbouring TAs support the rejected S-NSSAIs for the current TA, several failure may occur before the UE moves into a TA supporting the corresponding S-NSSAI.
Alternative 3: AMF NAS notification when UE moves into TA supporting rejected S-NSSAIs.
When UE moves into TA supporting rejected S-NSSAIs, the AMF sends a NAS message to notify UE. The UE can then trigger a registration procedure if necessary. More interactions between the UE and AMF should also be configured to manage the notification message i.e. if the UE does not want to access the rejected S-NSSAI, it should notify the AMF.
	
	Advantages
	Disadvantages

	Alt 1
	No UE impact.
	Smaller RA. 


	Alt 2
	/
	More registration attempts.
RA degenerates to TA.
UE impact.

	Alt 3
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	New NAS message type and more NAS message interactions.
UE impact.



2. Conclusion and proposal(s)
Considering signalling consumption and less impact on the UE, we prefer to select the alternative 1 
Proposal: AMF should also make sure that all of the rejected S-NSSAIs for this Registration Area are unavailable in all Tracking Areas of the Registration Area. Some corrections should be added in 5.15.5.2.1 of TS 23.501.

3GPP
SA WG2 TD

image2.png
Slicel, TAl

'\





