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1.	Proposal

At the last meeting some comments were received by one company on clarifying even further the procedures related to solution 6.1.3. this paper helps in further clarifying possible doubts.
It is proposed the following solution update is added to TR 23.740

***********************PROPOSED TEXT********************************
[bookmark: _Toc523908464]6.1.3.2	Functional description
It is proposed that for each S-NSSAI in the UE subscription, Configured NSSAI and Default Configured NSSAI a Mutual Exclusion Class Information is associated. This information identifies whether a certain S-NSSAI can be used with other S-NSSAIs and rules to define such coexistence.
It is proposed (but this is subject to further discussion) that in Rel-16 these classes of mutual exclusion are identified by means of Mutual Exclusion Class Information, which identifies classes of slices that can be used simultaneously:
Table 6.1.3.2-1: Mutual Exclusion Class Information
	S-NSSAI
Mutual exclusion class
	Rule

	0
	No constraint defined for the S-NSSAI

	1
	S-NSSAI can be used alongside S-NSSAIs with same SST field value

	2
	S-NSSAI can be used alongside S-NSSAIs with same SD field value

	3
	S-NSSAI cannot be used alongside any other S-NSSAI

	4
	S-NSSAI can be used only alongside class 4 S-NSSAIs (Operator defined)

	5
	S-NSSAI can be used only alongside class 5 S-NSSAIs (Operator defined)

	6
	S-NSSAI can be used only alongside class 6 S-NSSAIs (Operator defined)

	7
	S-NSSAI can be used only alongside class 7 S-NSSAIs (Operator defined)

	8
	S-NSSAI can be used only alongside class 8 S-NSSAIs (Operator defined)

	9
	S-NSSAI can be used only alongside class 9 S-NSSAIs (Operator defined)

	10
	S-NSSAI can be used only alongside class 10 S-NSSAIs (Operator defined)

	11
	S-NSSAI can be used only alongside class 11 S-NSSAIs (Operator defined)

	12
	S-NSSAI can be used only alongside class 12 S-NSSAIs (Operator defined)

	13
	S-NSSAI can be used only alongside class 13 S-NSSAIs (Operator defined)

	14
	S-NSSAI can be used only alongside class 14 S-NSSAIs (Operator defined)

	15
	S-NSSAI can be used only alongside class 15 S-NSSAIs (Operator defined)



Classes 0-3 are standardised, and offer global interoperability. They identify the obvious classes of slices that are compatible with any other slice, those that are isolated (so not compatible with any other slice) and:
-	Those slices that can be used simultaneously with any other slice of the same type in the UE and share same dedicated AMFs for the SST in the CN
-	Those slices that can be used simultaneously with any other slice of the same SD filed (e.g. all slices from same tenant, e.g. from same vertical customer) by a the UE and e.g. can share same AMF dedicated for the SD in the CN.
Classes 4-15 are operator specific. They define coexistence classed valid across a PLMN.
An S-NSSAI cannot be used simultaneously with S-NSSAIs that do not belong to the same Mutual Exclusion Class or do not meet the related standardised Mutual Exclusion Class definition if applicable.
Based on the above proposal, it follows that there can be 12 operator specific coexistence classes and 4 standardised ones. If more (or fewer) classes were deemed needed can be discussed and so the total number can be decided in normative phase.
A VPLMN can decide, for inbound roamers, that some of the HPLMN coexistence classes are modified to other operator-specific values in VPLMN, and this information can be sent together with the configured NSSAI or Allowed NSSAI for the VPLMN, as long as this is consistent with the intended behaviour by the HPLMN (i.e. Network Slices that are incompatible in HPLMN, remain so in the VPLMN).
If the mutual exclusion rules specified in the S-NSSAI Mutual Exclusion Class Information, which the serving PLMN receives from the UDM as part of the UE subscription data, are not met by a Requested NSSAI in a Registration Request message, the Requested NSSAI is considered as not valid and the AMF shall return in the Registration accept to the UE (which includes only default S-NSSAIs in Allowed NSSAI, alongside their coexistence class information which is the same as all the Default S-NSSAIs shall be enabled to be used at the same time) a cause code indicating that the UE has provided an invalid Requested NSSAI due to Mutual Exclusion reasons, but the S-NSSAIs in the Requested NSSAI shall not be stored as Rejected S-NSSAIs unless the AMF detected some of them were not supported in the TA or in the PLMN for the UE, in which case these S-NSSAIs are indicated by the AMF as rejected S-NSSAIs.
Then, this triggers the UE configuration to be updated, e.g. the registration accept may also provide a Configured NSSAI including the UE the Mutual Exclusion class Information.
If a HPLMN requires the Mutual Exclusion to be supported while the UE is roaming, in a Rel-15 network, this can be supported by provisioning in the UE a Configured NSSAI for the HPLMN with the Mutual Exclusion Class Information for each S-NSSAI. and the UE shall respect these rules when using the S-NSSAIs in the Rel-15 network, with the standing assumption Rel-15 network can always support any set of S-NSSAIs. However the HPLMN cannot rely on the VPLMN to enforce the Mutual exclusion rules, or expect that the VPLMN is respecting the Mutual Exclusion by allocating dedicated functions (e.g. AMF) that are e.g. handling only S-NSSAIs belonging to the same Mutual exclusion class.
The Rel-15 VPLMN is also not able to use the Mutual exclusion information in the UE subscription.

[bookmark: _Hlk527615322]6.1.3.3	Procedures
Editor's note:	This clause describes high-level procedures for the solution.
[bookmark: _Hlk525636678]This solution impacts existing procedures end to end by inclusion of the Mutual Exclusion Class Information in association of every S-NSSAI in the configured NSSAI when this is provided to the UE by the AMF in Registration Accept or in the UE Configuration Update. The Default Configured NSSAI S-NSSAIs, shall also be associated to  Mutual Exclusion Class Information. The Association can be done e.g. with a separate new information element providing the mapping of each S-NSSAI in the (Default)Configured NSSAI to a Mutual Exclusion Class. Other than this, there is no impact except behavioural (as described in clause 6.2.3) in the nodes which have to evaluate this information: e.g. the Mutual Exclusion Class information to e.g. generate the Allowed NSSAI from the Requested and Subscribed NSSAI in the network, of the UE that needs to evaluate this information in the Configured NSSAI or Default Configured NSSAI to form a Requested NSSAI with compatible slices only.
If the UE does not indicate any NSSAI in registration request, the Default S-NSSAIs received in the Allowed NSSAI has no Mutual exclusion class information. The S-NSSAIs in the allowed NSSAI are by definition compatible with one another.
Mutual Exclusion Class Information is also provided alongside subscriber information in the interaction between UDM and AMF, and between AMF and NSSF, for the determination of suitable allowed NSSAI which complies to Mutual exclusion constraints that are part of Subscriber data.
If a roaming partner network is known to not support rel-16, the HPLMN shall only provide subscription information to those PLMNs with S-NSSAIs that are mutually compatible.
A Rel-15 UE cannot use the Mutual Exclusion Class Information. If a subscription including this information is used for a Rel-15 UE, then the mutual exclusion of slice is not respected by this UE. It is therefore expected that a baseline subscription of compatible slices that can be used in a Rel-15 UE or a Rel-15 network or UE is defined for the event a rel-15 UE is used or a rel-15 network is used by a roaming partner. It is expected an explicit Indication of support of this feature is required by all UEs in rel-16 in the registration procedure.
The following procedures impacts are further clarified: 


Figure 6.1.3.3-1: Registration with AMF re-allocation procedure


Step 1: the UE includes indication of support of the Mutual exclusivity feature and forms the Requested NSSAI based also on the Mutual Exclusion Class Information if available for the S-NSSAIs in the Configured NSSAI or Default Configured NSSAI.
Step 14: the UE subscription data includes the Mutual Exclusion Class Information 
Step 21: The Registration Accept message may include a Configured NSSAI with the Mutual Exclusion Class Information if the UE has sent a requested NSSAI with incompatible S-NSSAIs.


[bookmark: _Hlk525635662]Figure 6.1.3.3-2: Registration with AMF re-allocation procedure
Step 4a: the AMF provides the NSSF with the Mutual Exclusion Class information to aid the NSSF to determine the Allowed NSSAI, in a network that supports Mutual Exclusion feature, if the UE supports the Mutual exclusion feature, If the UE does not support the Mutual exclusion feature, then the AMF only provides to the NSSF the Slices that are part of the basic set of compatible S-NSSAIs part of the UE subscription. If the network is rel-15, the HPLMN has passed to it no Mutual Exclusion Class Information and only the basic set of compatible S-NSSAIs part of the UE subscription, So, there is no particular action taken in a rel-15 network.



Figure 4.2.4.2-1: UE Configuration Update procedure for access and mobility management related parameters
Step 1: The Configured NSSAI may be provided alongside a Mutual Exclusion Class information if applicable. If the UE is not indicating support of the Mutual exclusion feature, the configured NSSAI only includes the S-NSSAIs corresponding to the basic set of compatible S-NSSAIs.


***********************END of PROPOSED TEXT***************************

3GPP
SA WG2 TD

image2.emf
   

(R)AN  

1 .  Init ial UE message    

Initial     AMF  

NSSF  

Target     AMF  

7a .  Namf_Communication_N1MessageNotify      

4 a .  Nnssf_NSSelection_Get    

4 b .  Nnssf_NSSelection_Get   r esponse   

2.  Optionally step s   4 - 9a of figure 4.2.2.2.2 - 1.  

(A)  

7 b .  N2 message     

7 c .  N2 message    

7 a .  Reroute NAS message     

( B )  

7b .  Initial UE message        

UDM  

3a .  Nudm_ SDM _Get( Slice Selection Subscription data )     Nudm_SubscriberData_Get(slice specific info request)        

3b .  Nudm_S DM_ Get response  

5   Namf_Co mmunication_RegistrationCompleteNotify  

Old AMF  

NRF  

6 b.  Nn r f_N F Discovery _ Request   Response   

6 a.   Nn r f_N F Discovery _ Request   

8 . S tep s   4 - 2 2   of   figure 4.2.2.2.2 - 1   or   S tep s   8 - 22   of   figure 4.2.2.2.2 - 1    


oleObject2.bin




NRF







Target �AMF







NSSF







Initial �AMF







(R)AN







4b. Nnssf_NSSelection_Get response 







8. Steps 4-22 of figure 4.2.2.2.2-1 or



Steps 8-22 of figure 4.2.2.2.2-1











6a. Nnrf_NFDiscovery_Request 







6b. Nnrf_NFDiscovery_Request Response 







Old AMF







5 Namf_Communication_RegistrationCompleteNotify







3b. Nudm_SDM_Get response







3a. Nudm_SDM_Get(Slice Selection Subscription data)







Nudm_SubscriberData_Get(slice specific info request)



















UDM







7b. Initial UE message



 











(B)







7a. Reroute NAS message 











7c. N2 message











7b. N2 message 











(A)







2. Optionally steps 4-9a of figure 4.2.2.2.2-1.







4a. Nnssf_NSSelection_Get 







7a. Namf_Communication_N1MessageNotify 











1. Initial UE message
















image3.emf
 

 

0 .   AMF  decides update of UE configuration or need for re - registration  

 

 

1 .  UE Configuration Update Command  

 

AMF  

NG - RAN  

 

2 .  UE Configuration Update Complete  

3a . UE initiates Registration procedure in CM - CONNECTED state as described in clause 4.2.2.2 .           S teps 3b, 3c , 3d   and   4 are skipped  

3b .  AMF does not trigger AN Release procedure as described in clause  4.2.6 in 23.502 . S tep s   3c   and 3d are   skipped  

3c .  AMF triggers AN Release procedure  unless there  are PDU  Session(s) associated with emergency service s . S tep 3d is skipped  

4. UE initiates Registration procedure after UE enters CM - IDLE stat e  

UE  

S MF   UDM  

3 d.  AMF triggers AN Release procedure  unless there are PDU  Session(s) associated with emergency service s .  


oleObject3.bin


1. UE Configuration Update Command







2. UE Configuration Update Complete







3d. AMF triggers AN Release procedure unless there are PDU Session(s) associated with emergency services.







3c. AMF triggers AN Release procedure unless there are PDU Session(s) associated with emergency services. Step 3d is skipped







3b. AMF does not trigger AN Release procedure as described in clause 4.2.6 in 23.502. Steps 3c and 3d are skipped







4. UE initiates Registration procedure after UE enters CM-IDLE state







3a. UE initiates Registration procedure in CM-CONNECTED state as described in clause 4.2.2.2.        Steps 3b, 3c, 3d and 4 are skipped















UDM







SMF







UE















NG-RAN







AMF































0.  AMF decides update of UE configuration or need for re-registration












image1.emf
 

New  AMF   AUS F   SMF  

(R)AN  

UE  

4   Namf_Communication_UEContextTransfer  

1.  Registration  Request  

PCF  

2. AMF selection  

3 . Registration  Request  

Old  AMF  

6. Identity Request  

7. Identity Response  

8. AUSF selection  

9.   Authentication/Security  

1 1 . Identity Request/Response  

EIR  

1 2 .  N5g - eir_ EquipmentIdentityCheck _Get  

1 3 .   U DM selection  

1 5 . PCF selection  

1 6 . AM   Policy Association Establishment during Registration  

2 1 . Registration Accept  

2 2 . Registration Complete  

UDM  

1 7 .   Nsmf_PDUSession_UpdateSMContext /       Nsmf_PDUSes sion_ReleaseSMContext  

10.  Namf_Communication_   RegistrationCompleteNotify  

5 Namf_Communication_UEContextTransfer   response  

N3IWF  

1 8 . N2  AMF Mobility   Request  

19 . N2  AMF Mobility Response  

14 d . Nudm_U CM _ Deregistration Notify  

14a. Nudm_UECM_Registration  

14b. Nudm_S DM _Get  

14c. Nudm_SDM_Subscribe  

14 e . Nudm_SDM_Unsubscribe  

 

2 0 .  AMF - Initiated  AM  Policy Association  Termination  

 

2 3 .  Nudm_SDM_Info  


oleObject1.bin










20. AMF-Initiated AM Policy Association Termination







23. Nudm_SDM_Info















14e. Nudm_SDM_Unsubscribe







14c. Nudm_SDM_Subscribe







14b. Nudm_SDM_Get







14a. Nudm_UECM_Registration







14d. Nudm_UCM_DeregistrationNotify







19. N2 AMF MobilityResponse







18. N2 AMF Mobility Request







N3IWF







5 Namf_Communication_UEContextTransfer response







10. Namf_Communication_



RegistrationCompleteNotify







17. Nsmf_PDUSession_UpdateSMContext /



   Nsmf_PDUSession_ReleaseSMContext







UDM







22. Registration Complete







21. Registration Accept







16.AM Policy Association Establishment during Registration







15. PCF selection







13. UDM selection







12. N5g-eir_EquipmentIdentityCheck_Get







EIR







11. Identity Request/Response







9. Authentication/Security







8. AUSF selection







7. Identity Response







6. Identity Request







Old AMF







3. Registration Request







2. AMF selection







PCF







1. Registration Request







4 Namf_Communication_UEContextTransfer







UE







(R)AN







SMF







AUSF







New AMF












