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Discussion
In the course of rel-18 it was discussed that KI#1 and KI#2 may be influenced by the UE behaviour in registering/deregistering with a network slice, and how a UE establishes/releases a PDU session, but addressing this issue was not considered in scope of the eNS_Ph 2 WID hence this should have been handled in a future release. We propose that in rel-18 we should investigate how to ensure that UEs that use a particular slice are caused to behave consistently in terms of how they register for a slice (e.g. based on actual usage driven by at least one application or based on using the Configured NSSAI to form the Requested NSSAI), how they establish PDU sessions (based on establishing configured PDU sessions or based on usage driven by at least one application), and also how long a usage based Session or slice registration is kept after the last application using it stops using the slice or PDU session. If the various UE implementations behaviour varies unpredictably, the operator and customer have problems to identify suitable commercial offerings (i.e. the right number of PDU sessions and/or UEs in a slice that fits a specific customer). Indicating a time before a PDU session is released or a UE deregisters from a network slice when they are not used by any application, may also provide operators with means to optimize the amount of UE-network signalling.
In addition, today the AMF provides the UE with a TAI list but there is no standard way for the AMF and NSSF to be informed of the topology of the TAIs to base this TAI list on. The RAN today provides only indication of what S-NSSAIs a TA supports. in order to assign a UE to the right set of TAIs for its Allowed NSSAI and behaviour (e.g. speed, direction etc.) it is useful to know the topology of the network slices (e.g. it is not sufficient to know there exist TAs supporting the Allowed NSSAI, but we also need to know where they are, and whether indeed it is possible for a UE to be given a RA including a set of topologically neighbouring TAIs (some TAIs may be one next to the other geographically but not adjacent logically as there is no physical nor radio way for a UE to cross a physical obstacle between them or radio from one TA be detected when the UE is in another topologically neighbouring but not adjacent TA).
It is in order to study how the RAN, when it provides the (TAI <-> S-NSSAIs) mapping, could also provide topology information (e.g. geographic coverage, adjacencies, etc.) of the Tracking Areas so the AMF can form the TAI list in a more optimal way, taking into account topology information. See for instance figure 1 where all the TA support eMBB and the UE1 is static while UE2 is highly mobile and the AMF has an estimated travel direction (without estimate it is also possible to allocate a large TA list but less precise). If the AMF has no topology info, however, it may at most allocate TAI list for the Allowed NSSAI eMBB with a limited intelligence.
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Figure 1: RA allocation based on UE behavior and topology information knowledge.

Lastly; it has already been discussed in SA2 (see Huawei paper in S2-2100118) that it is possible that a S-NSSAIs is rejected in the TA where the UE when it request it, is but then it is supported in the RA the AMF assigns for other S-NSSAI(s). If so, if the RA was allocated to encompass TAs where the rejected S-NSSAIs is supported, the UE nonetheless cannot attempt to register requesting this S-NSSAI till it is outside the current RA. This is undesirable.
An alternative is to define a RA limited to the current TA so the UE can attempt to register with other S-NSSAIs not allowed in the current TA as soon as the UE exists this TA. This is also not desirable as the UE may not need the rejected S-NSSAI any longer at the time when it crosses the TA boundary, still it is caused to issue a registration.
It is therefore proposed to study way to achieve a compromise between the need to allocate an optimal RA for the Allowed NSSAI for the UE whilst enabling it to request the S-NSSAIs which were rejected as soon as possible.
The undesirable scenarios (figures 2,3) and the potential target behavior (figure 4) are described here below considering the case of a UE requesting eMBB and URLLC in TA3, which supports only eMBB (like all other TAs in the figures 2,3,4) and URLLC is only supported in TAI1 and TAI2.
Figure 2 shows the problem with allocating a RA optimized for the UE to use eMBB along its predicted direction of movement
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Figure 2: UE allocated a RA optimal for allowed NSSAI only, rejected s-NSSAI cause code "Not supported in RA"
Figure 3 shows a RA optimized to enable earliest possible registration with URLLC
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Figure 3: UE allocated a RA optimal for enabling earliest possible registration with URLLC, rejected S-NSSAI cause code "Not supported in RA"
Figure 4 shows a RA that is optimized for eMBB, which enables early registration with URLLC by e.g providing additional information to the UE when the AMF provides the Allowed NSSAI, rejected S-NSSAIs and the RA.
[image: ]
Figure 4: UE allocated a RA optimal for Allowed NSSAI only but with some additional information provided to the UE, enabling the UE earliest possible registration with URLLC

Conclusion
It is proposed that the topics related to the above are addressed in rel-18.
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