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1	Discussion
In SA2#129bis, seven solutions were proposed to resolve Key Issue #1 of TR 23.740, i.e. propose a solution to resolve the scenarios described in KI#1 (and similar scenarios). After discussion during the meeting, two approaches were presented, based on the combination of a number of solutions, and are listed in 8.1:
-	Approach 1 is an undescribed combination of solutions 3, 4, and 7.
-	Approach 2 is the combination of (originally) solution 2 and solution 5, and is described in detail in solution 2 of the latest version of TR 23.740.
This document tries to describe the differences between the two approaches in resolving the scenarios of KI#1, trying its best to estimate the behaviour of approach 1 by taking a sensible combination of design between the three solutions.
The following are the scenarios described in KI#1 in clause 5.1.1:
-	by internal regulation (of the subscriber, of the employer, of the operator, etc): for example, it might be forbidden for a UE to access "regular" services and "specific" services, e.g. a UE used by a government officer might be restricted to be either in "off-duty" (regular) or "on-duty" (specific) mode. It is forbidden by regulation for the UE to access simultaneously the off-duty services and the on-duty services.
-	by network capability: for example, a factory device may have two modes of operations: "maintenance mode" (used to perform updates, e.g. blueprints upload, check the status of the devices, monitoring and maintenance, etc) and a "ultra-low latency factory mode", where the device receives URLLC commands to perform its duty. In that case, the AMF instance used for the URLLC factory slice may be tailored specifically to that duty, and not be able to support other services such as file database access, etc. In that case, the device may have to select either mode and not connect to both simultaneously.
1.1	UE
The scenarios describe both fairly specific UEs, which, beyond the potential standards impacts, need a specific design (hardening of the device, dual system, etc) to perform as expected. More specifically, the rest of the system needs to understand the use of the network slices (directly, or indirectly via the use of the URSP descriptors) in relation to their specific internal behaviour, and select the proper network slice(s) in conjunction with the intended internal behaviour. This is common to both approaches 1 and 2. We will call these UEs "Specific Duty UEs" in the rest of this document.
The rest of the UEs, which have no such specific usage in relation to scenarios like described in KI#1, are smartphones, IoT devices, cars, factory machines, etc. that behave as normally described in Rel-15 onwards. These devices have no special adaptations regarding to network slices being impossible to be used simultaneously, and will be referred to in the rest of this document as "Joe Random UE".
In approach 1, a Specific Duty UE advertises its support of "MEANS" to the network and, provided the serving network supports the functionality, is able to operate properly, select one set of slices or another according to its internal logic and the information provided by the network. A Joe Random UE would instead be a Rel-15 UE, or a Rel-16 not advertising its (lack of) support for MEANS. The network would operate accordingly (see below).
In approach 2, a Specific Duty UE would according to its configured internal logic, properly signal to the serving network the network slices, and would in return receive the appropriate set of slices to be used. Alternatively, the Specific Duty UE could provide the S-NSSAIs in preference order, and the network could in the NSSF/AMF internal selection algorithm decide, in case of mutually exclusive network slices in the Requested NSSAI, to take the requested S-NSSAIs in the order they were provided. A Joe Random UE would just use the regular behaviour.
We have three cases to consider, two are "normal" case, and one is an "abnormal" case, to understand the network behaviour in both approaches:
-	(case 1) A Specific Duty UE is provided with a subscription containing mutually exclusive sets of network slices
-	(case 2) A Joe Random UE is provided with a subscription containing no mutually exclusive sets of network slices (note that a Specific Duty UE with no mutually exclusive sets of network slices in a given network would fall in that case – see below)
-	(case 3) A Joe Random UE is provided with a subscription containing mutually exclusive sets of network slices. Note that this is an abnormal case. Given that the UE needs specific enhancements to be able to operate correctly in the scenarios described in KI#1, this is likely the result of a "SIM swap" (unintended or intended), and needs to be treated accordingly (i.e. the goal is not to try and provide the MEANS functionality, but to provide a "degraded" access, what it would be is to be determined by the deployment depending on the use case, but could be to provide access to one of the two sets of slices only – see below, as this is also similar to the scenario where there's lack of support)
Conclusion 1: Regardless of the approach, it is expected that Specific Duty UEs will have mechanisms (internal behaviour, not specified) to understand which network slice to select (either directly, or indirectly via the selection of applications and mapping to URSP descriptors). It is expected that Joe Random UEs will not have any mechanism to understand when to select one network slice or another.
1.2	Non-roaming scenario (HPLMN)
In both approaches 1 and 2, it does make sense that the operator providing the services is indeed deploying its network slices according to the needs of its subscribers, e.g. by deploying a set of network slice(s) dedicated for the "exclusive" service. For the rest of the document, we will use the following example: the operator deploys three network slices (S-NSSAI A, B, C), where A and B are exclusive to each other, and C can be used with both A or B (i.e. the Specific Duty UE is able to ask for {A, C} or {B, C}, but not {A, B}). Note that of course, the S-NSSAI C has to be supported by two separate network slice instances in this case, as A and B cannot be served by the same AMF Set.
Then, the Specific Duty UE's subscription contains {A, B, C} as Subscribed S-NSSAIs. In approach 1, in addition, the subscription also somehow contains information that A and B are mutually exclusive to each other.
A Joe Random UE would not normally have a subscription that includes both A and B (unless SIM swap occurred). In the rest of the document, we will use the example that a Joe Random UE will have a subscription including A and C only (except for case 3, where a Joe Random UE has a subscription of a Specific Duty UE).
1.2.1	(case 1) Specific Duty UE
When the Specific Duty UE wants to attach to the HPLMN, the following happens:
-	If it is the first connection to the HPLMN (i.e. no Configured NSSAI):
-	the UE will not provide any S-NSSAI in Requested NSSAI, or provide a Default Configured NSSAI (in the rare case that it has one – this is the first connection to the HPLMN).
-	In any case, the AMF will provide a default S-NSSAI as per Rel-15 rules in Allowed NSSAI.
-	In approach 1, the AMF will check that it has received the indication of support of MEANS, and will then provide a Configured NSSAI (containing all the Subscribed S-NSSAIs).
-	In approach 2, the AMF will provide a Configured NSSAI containing all the Subscribed S-NSSAIs.
-	If the UE is satisfied with the provided selection (e.g. it wanted A, and got A), it will remain attached. If not, it will reattach as below.
-	The Specific Duty UE has a Configured NSSAI with A, B, and C.
-	In approach 1, the UE also received information that A & B are mutually exclusive, and (likely via URSP, but also possibly directly) has knowledge how to select A or B appropriately.
-	In approach 2, the UE has knowledge how to select A or B appropriately, directly, or via URSP, or which one to use over the other.
-	In approach 1, the UE will appropriately select A or B, and will send a Requested NSSAI with either A or B, but not both. It can also include C in either case.
-	In approach 2, the UE will appropriately select A or B, and will send a Requested NSSAI with either A or B, but not both. It can also include C in either case. Alternatively, the UE can include both A and B in the Requested NSSAI, in the order of preference.
-	The AMF/NSSF will select the appropriate AMF Set that is included in network slice instances supporting the requested S-NSSAIs.
-	In approach 2, for operators that have configured UEs to send the S-NSSAIs in preference order, if the AMF/NSSF receives both A & B in Requested NSSAI, it will select in preference the first provided S-NSSAI in order of preference. This is part of the internal selection algorithm of the AMF/NSSF.
-	The UE is now attached with the requested network slices.
1.2.2	(case 2) Joe Random UE
When a Joe Random UE wants to attach to the HPLMN, the following happens:
-	If it is the first connection to the HPLMN (i.e. no Configured NSSAI):
-	the UE will not provide any S-NSSAI in Requested NSSAI, or provide a Default Configured NSSAI (in the rare case that it has one – this is the first connection to the HPLMN).
-	In any case, the AMF will provide a default S-NSSAI as per Rel-15 rules in Allowed NSSAI.
-	In approach 1, the AMF will check that it has received the indication of support of MEANS (it did not), and will then provide a Configured NSSAI (containing all the Subscribed S-NSSAIs, since there are no mutually exclusive slices).
-	In approach 2, the AMF will provide a Configured NSSAI containing all the Subscribed S-NSSAIs.
-	If the UE is satisfied with the provided selection (e.g. it wanted A, and got A), it will remain attached. If not, it will reattach as below.
-	The Joe Random UE has a Configured NSSAI with A and C.
-	In approach 1, the UE has not indicated any support of MEANS, and in any case, its subscription does not include mutually exclusive network slices. Therefore, the Configured NSSAI will include A and C.
-	In approach 2, the UE is a regular Rel-15 UE and no special handling will be done, and therefore, the Configured NSSAI will include A and C.
-	The UE will select the network slices it wants normally, e.g. A or { A, C}, and will send a Requested NSSAI accordingly.
-	The AMF/NSSF will select the appropriate AMF Set that is included in network slice instances supporting the requested S-NSSAIs.
-	The UE is now attached with the requested network slices.
1.2.3	(case 3) Joe Random UE with Specific Duty UE's subscription
In case of e.g. a SIM swap, a Joe Random UE's subscription contains mutually exclusive slices, i.e. both A and B, in our case. Joe Random UE does not have any special logic to understand the purpose of A and B, and needs to be prevented from using both A & B. Note that the use of A and B is not described here, but we will assume the scenario where "A" is the more generic access slice that the operator would want a UE to have by default, and B would then be the more "specific" slice, e.g "on duty" slice or "URLLC" slice, that the operator would not want a generic UE to mess with.
When a Joe Random UE with a Specific Duty UE's subscription (containing A, B, and C) – i.e. this is an abnormal case – wants to attach to the HPLMN, the following happens:
-	If it is the first connection to the HPLMN (i.e. no Configured NSSAI):
-	the UE will not provide any S-NSSAI in Requested NSSAI, or provide a Default Configured NSSAI (in the rare case that it has one – this is the first connection to the HPLMN).
-	In approach 1, the AMF will check that it has received the indication of support of MEANS (it did not), and will then provide a Configured NSSAI containing only a subset of the Subscribed S-NSSAIs, and, based on internal configuration, it will select A over B (as our assumption), and therefore will send in this case A and C. Optionally, it can report via an alarm that the UE has attempted to register with a MEANS, so the operator can investigate the misconfiguration/SIM swap.
-	In approach 2, the AMF will provide a Configured NSSAI containing all the Subscribed S-NSSAIs (A, B, and C).
-	If the UE is satisfied with the provided selection (e.g. it wanted A, and got A), it will remain attached. If not, it will reattach as below.
-	The Joe Random UE has a Configured NSSAI.
-	In approach 1, the Configured NSSAI will include A and C. The UE will be able only to select slices that are not mutually exclusive, i.e. A or C. For example, the UE will select {A, C} and send that in the Requested NSSAI.
-	In approach 2, the Configured NSSAI will include A, B and C. The UE could potentially be able to select slices that are mutually exclusive, i.e. A and B. Let say that the UE has a simple algorithm saying that it includes by default all S-NSSAIs of the Configured NSSAI (therefore it does not check that it does not have the applications related to B). Therefore the UE will select { A, B, C } and send that in the Requested NSSAI.
-	In approach 1, the AMF/NSSF will select the appropriate AMF Set that is included in network slice instances supporting the requested S-NSSAIs.
-	In approach 2, the AMF/NSSF will detect that it cannot provide an AMF Set that includes all the network slices, and find an appropriate AMF Set that supports only a subset. As per Rel-15 behaviour, based on internal configuration, it will select A over B (as our assumption), and will select {A, C} for the Allowed NSSAI. Alternatively, if the network has opted for receiving S-NSSAIs in preference order, the network will select the first network slice provided by the UE in the Requested NSSAI. Optionally, it can report via an alarm that the UE has attempted to register with a MEANS, so the operator can investigate the misconfiguration/SIM swap.
-	The UE is now attached with the slices { A and C }.
1.2.4	Conclusion for non-roaming scenario
We can see that both approaches fulfil the technical needs, and result in the same outcome.
In approach 1, the AMF, NSSF, UDM, and UE require to be updated with the optional feature, and have special configuration for the Specific Duty UE.
In approach 2, only special configuration for the Specific Duty UE is necessary. The rest is Rel-15 behaviour.
The internal algorithms of the UE and the network to select (and order) S-NSSAIs (for Requested NSSAI, for Allowed NSSAI) is not specified in our specifications, beyond the constraints set on what can be selected.
The main difference is in the abnormal case: in approach 1, the UE does not get the conflicting network slices in the Configured NSSAI, whereas it receives them in approach 2. This does not change the outcome:
-	in approach 1, the AMF/NSSF detects the lack of support of MEANS at the time the Configured NSSAI is crafted, and selects the subset of S-NSSAIs to include in the Configured NSSAI
-	in approach 2, the AMF/NSSF detects the mismatch of selected slices (due to the lack of a common AMF Set) at the time of registration, and selects the subset of S-NSSAIs to include in the Allowed NSSAI.
In both approaches, the operator can configure an alarm to report the mismatch between UE and subscription.
Conclusion 2: In the non-roaming scenarios, both approaches have the same outcome, but approach 1 requires changes to AMF, NSSF, UDM and UE to perform the same thing.
1.3	Roaming scenario with a supporting partner
When roaming in a roaming partner's network, a Specific Duty UE is expected to be able to access to both network slices A & B under the same conditions as in the home network. This requires that the roaming partners sets the mapped network slices to be used with different AMF Sets, just like in the home network.
We will call in the rest of this section D, E, F the S-NSSAIs of the network slices in the serving PLMN that map respectively to A, B, and C in the Home network. The Specific Duty therefore should be able to access { D, F } or { E, F} simultaneously, but not { D, E}. This is the SLA between the operators. Also, the SLA indicates what of D and E should be selected if both are considered together.
Let's consider now the three cases for UEs accessing a supporting roaming partner's network.
1.3.1	(case 1) Specific Duty UE
When the Specific Duty UE wants to attach to the serving PLMN, the following happens:
-	If it is the first connection to the serving PLMN (i.e. no Configured NSSAI for the serving PLMN):
-	the UE will not provide any S-NSSAI in Requested NSSAI, or provide a Default Configured NSSAI.
-	In any case, the AMF will provide a default S-NSSAI in Allowed NSSAI as per Rel-15 rules.
-	In approach 1, the AMF will check that it has received the indication of support of MEANS, and will request the subscription information to the UDM.  The UDM will check that the serving network supports MEANS, and will return the Subscribed S-NSSAIs and the slice compatibility information to the AMF. The AMF will then provide to the UE a Configured NSSAI containing all the mapped Subscribed S-NSSAIs, i.e. A→D, B→E, C→F.
-	In approach 2, the AMF will query the UDM for subscriber information, and provide to the UE a Configured NSSAI containing all the mapped Subscribed S-NSSAIs, i.e. A→D, B→E, C→F.
-	If the UE is satisfied with the provided selection (e.g. it wanted A, and got A), it will remain attached. If not, it will reattach as below.
-	The Specific Duty UE has a Configured NSSAI with A→D, B→E, and C→F.
-	In approach 1, the UE also received information that A & B are mutually exclusive, and (likely via URSP, but also possibly directly) has knowledge how to select A→D or B→E appropriately.
-	In approach 2, the UE has knowledge how to select A→D or B→E appropriately, directly, or via URSP.
-	In approach 1, the UE will appropriately select A→D or B→E, and will send a Requested NSSAI with either A→D or B→E, but not both. It can also include C→F in either case.
-	In approach 2, the UE will appropriately select A→D or B→E, and will send a Requested NSSAI with either A→D or B→E, but not both. It can also include C→F in either case. Alternatively, the UE can include both A→D and B→E in the Requested NSSAI, in order of preference.
-	The AMF/NSSF will select the appropriate AMF Set that is included in network slice instances supporting the requested S-NSSAIs.
-	In approach 2, for operators that have configured UEs to send the S-NSSAIs in preference order and communicate this via the SLA to the roaming partner, if the AMF/NSSF receives both A & B in Requested NSSAI, it will select in preference the first provided S-NSSAI in order of preference. This is part of the internal selection algorithm of the AMF/NSSF.
-	The UE is now attached with the requested network slices.
1.3.2	(case 2) Joe Random UE
When a Joe Random UE wants to attach to the serving PLMN, the following happens:
-	If it is the first connection to the serving PLMN (i.e. no Configured NSSAI for the serving PLMN):
-	the UE will not provide any S-NSSAI in Requested NSSAI, or provide a Default Configured NSSAI.
-	In any case, the AMF will provide a default S-NSSAI in Allowed NSSAI as per Rel-15 rules.
-	In approach 1, the AMF will check that it has received the indication of support of MEANS (it did not), and might indicate this to the UDM. The UDM will check that there is no mutually exclusive network slices in the subscription, and then behave as Rel-15 and send back the Subscribed S-NSSAIs to the AMF. The AMF will then provide a Configured NSSAI containing all the mapped Subscribed S-NSSAIs, since there are no mutually exclusive slices, i.e. A→D, C→F.
-	In approach 2, the AMF will query the UDM for subscriber information, and then will provide a Configured NSSAI containing all the mapped Subscribed S-NSSAIs, A→D, C→F.
-	If the UE is satisfied with the provided selection (e.g. it wanted A, and got A), it will remain attached. If not, it will reattach as below.
-	The Joe Random UE has a Configured NSSAI with A→D and C→F.
-	In approach 1, the UE has not indicated any support of MEANS, and in any case, its subscription does not include mutually exclusive network slices. Therefore, the Configured NSSAI will include A→D and C→F.
-	In approach 2, the UE is a regular Rel-15 UE and no special handling will be done, and therefore, the Configured NSSAI will include A→D and C→F.
-	The UE will select the network slices it wants normally, e.g. A→D or { A→D, C→F}, and will send a Requested NSSAI accordingly.
-	The AMF/NSSF will select the appropriate AMF Set that is included in network slice instances supporting the requested S-NSSAIs.
-	The UE is now attached with the requested network slices.
1.3.3	(case 3) Joe Random UE with Specific Duty UE's subscription
When a Joe Random UE with a Specific Duty UE's subscription (containing A, B, and C) – i.e. this is an abnormal case – wants to attach to the serving PLMN, the following happens:
-	If it is the first connection to the serving PLMN (i.e. no Configured NSSAI for the serving PLMN):
-	the UE will not provide any S-NSSAI in Requested NSSAI, or provide a Default Configured NSSAI.
-	In approach 1, the AMF will check that it has received the indication of support of MEANS (it did not), and might indicate this to the UDM. The UDM will check that there is no mutually exclusive network slices in the subscription (there are), and will then provide a Subscribed S-NSSAIs with only compatible slices (A and C) and return to the AMF. The AMF will then will then provide a Configured NSSAI containing all the mapped Subscribed S-NSSAIs, since there are no mutually exclusive slices in the received Subscribed S-NSSAIs, i.e. A→D, C→F.
-	Alternatively, the AMF does not provide the UDM information regarding UE support, then the UDM will provide all the Subscribed S-NSSAIs, given that the roaming partner's network supports MEANS (known via SLA). The AMF then provide a Configured NSSAI containing only a subset of the Subscribed S-NSSAIs, and, based on internal configuration due to SLA, it will select A→D over B→E (as our assumption), and therefore will send in this case A→D and C→F. Optionally, it can report via an alarm that the UE has attempted to register with a MEANS, so the operator can investigate the misconfiguration/SIM swap.
-	In approach 2, the AMF will query the UDM for subscriber information, and then will provide a Configured NSSAI containing all the mapped Subscribed S-NSSAIs, i.e. A→D, B→E, C→F.
-	If the UE is satisfied with the provided selection (e.g. it wanted A, and got A), it will remain attached. If not, it will reattach as below.
-	The Joe Random UE has a Configured NSSAI for the serving PLMN.
-	In approach 1, the Configured NSSAI for the serving PLMN will include A→D and C→F. The UE will be able only to select slices that are not mutually exclusive, i.e. A→D or C→F. For example, the UE will select {A→D, C→F} and send that in the Requested NSSAI.
-	In approach 2, the Configured NSSAI for the serving PLMN will include A→D, B→E and C→F. The UE could potentially be able to select slices that are mutually exclusive, i.e. A→D and B→E. Let say that the UE has a simple algorithm saying that it includes by default all S-NSSAIs of the Configured NSSAI (therefore it does not check that it does not have the applications related to B). Therefore the UE will select { A→D, B→E, C→F } and send that in the Requested NSSAI.
-	In approach 1, the AMF/NSSF will select the appropriate AMF Set that is included in network slice instances supporting the requested S-NSSAIs.
-	In approach 2, the AMF/NSSF will detect that it cannot provide an AMF Set that includes all the network slices, and find an appropriate AMF Set that supports only a subset. As per Rel-15 behaviour, based on internal configuration due to SLA, it will select A→D over B→E (as our assumption), and will select {A→D, C→F} for the Allowed NSSAI. Alternatively, if the network has opted for receiving S-NSSAIs in preference order (known via SLA), the network will select the first network slice provided by the UE in the Requested NSSAI. Optionally, it can report via an alarm that the UE has attempted to register with a MEANS, so the operator can investigate the misconfiguration/SIM swap.
-	The UE is now attached with the slices { A→D and C→F }.
1.3.4	Conclusion for roaming scenario in a partner network
We can see that both approaches fulfil the technical needs, and result in the same outcome.
In approach 1, the AMF and NSSF in the serving network, UDM in the HPLMN, and the UE require to be updated with the optional feature, and have special configuration for the Specific Duty UE.
In approach 2, only special configuration for the Specific Duty UE is necessary. The rest is Rel-15 behaviour for both home and serving network.
The main difference is in the abnormal case: in approach 1, the UE does not get the conflicting network slices in the Configured NSSAI, whereas it receives them in approach 2. This does not change the outcome:
-	in approach 1, the AMF/NSSF detects the lack of support of MEANS at the time the Configured NSSAI is crafted, and selects the subset of S-NSSAIs to include in the Configured NSSAI
-	in approach 2, the AMF/NSSF detects the mismatch of selected slices (due to the lack of a common AMF Set) at the time of registration, and selects the subset of S-NSSAIs to include in the Allowed NSSAI.
Additionally, approach 1 requires the roaming network to support the optional feature before it can be used in that network. Therefore, if the HPLMN requires the feature for its subscribers, and in case the roaming partner does not, the HPLMN has to require the roaming partner to implement a feature only for the roaming subscribers. In approach 2, only the proper SLA mapping (already supported in Rel-15) is required. This might also apply to approach 2 when the roaming partner's network does not support the algorithm for treating the S-NSSAIs in priority order.
In both approaches, the operator can configure an alarm to report the mismatch between UE and subscription.
Conclusion 3: In the roaming scenario in a partner network, both approaches have the same outcome, but approach 1 requires changes to the serving network (AMF, NSSF), home network (UDM) and UE to perform the same thing. Without changes to the serving network in approach 1, the feature does not work.
1.4	Roaming scenario with a non-supporting partner
When roaming in any other network that does not have a specific SLA for the exclusive network slices (or, in case of approach 1, that the roaming partner did not implement the optional features required to support the MEANS), the Specific Duty UE is not expected to be able to get the full service of both network slices. In our deployment assumption, we will assume that the UE does not get access to the services of network slice B.
We will call in the rest of this section D and F the S-NSSAIs of the network slices in the serving PLMN that map respectively to A and C in the Home network. This is the SLA between the operators. 
Let's consider now the three cases for UEs accessing a non-supporting roaming partner's network.
1.4.1	(case 1) Specific Duty UE
When the Specific Duty UE wants to attach to the serving PLMN with no support for the HPLMN's SLA for mutually exclusive network slices, the following happens:
-	If it is the first connection to the serving PLMN (i.e. no Configured NSSAI for the serving PLMN):
-	the UE will not provide any S-NSSAI in Requested NSSAI, or provide a Default Configured NSSAI.
-	In any case, the AMF will provide a default S-NSSAI in Allowed NSSAI as per Rel-15 rules.
-	The AMF will request the HPLMN's UDM for the UE subscription. The UDM will detect that this is a roaming network with no support for the needs for mutually exclusive slices, and will, according to local configuration, only send a compatible subset of S-NSSAIs according to the SLA. In this case, the UDM will send { A, C} as Subscribed S-NSSAIs. This is Release 15 behaviour. The AMF will then send {A→D,C→F} to the UE as Configured NSSAI for the serving PLMN.
-	In approach 1, additionally, the UDM will check that the SLA does not include support from the serving network, and will not send slice compatibility information.
-	If the UE is satisfied with the provided selection (e.g. it wanted A, and got A), it will remain attached. If not, it will reattach as below.
-	The Specific Duty UE has a Configured NSSAI with A→D, and C→F.
-	In approach 1, the UE will only be able to select A→D, C→F, or {A→D, C→F} in the Requested NSSAI. The UE might send also that it supports MEANS, but that information will be ignored by the non-supporting AMF.
-	In approach 2, the UE will only be able to select A→D, C→F, or {A→D, C→F} in the Requested NSSAI.
-	The UE will select the network slices it wants normally, e.g. A→D or { A→D, C→F}, and will send a Requested NSSAI accordingly.
-	The AMF/NSSF will select the appropriate AMF Set that is included in network slice instances supporting the requested S-NSSAIs.
-	The UE is now attached with the requested network slices.
1.4.2	(case 2) Joe Random UE
When a Joe Random UE wants to attach to the serving PLMN, the following happens:
-	If it is the first connection to the serving PLMN (i.e. no Configured NSSAI for the serving PLMN):
-	the UE will not provide any S-NSSAI in Requested NSSAI, or provide a Default Configured NSSAI.
-	In any case, the AMF will provide a default S-NSSAI in Allowed NSSAI as per Rel-15 rules.
-	The AMF will request the HPLMN's UDM for the UE subscription. The UDM will send back the Subscribed S-NSSAIs ({A, C}). The AMF will then send {A→D,C→F} to the UE as Configured NSSAI for the serving PLMN.
-	If the UE is satisfied with the provided selection (e.g. it wanted A, and got A), it will remain attached. If not, it will reattach as below.
-	The Joe Random UE has a Configured NSSAI for the Serving PLMN with A→D and C→F.
-	The UE will select the network slices it wants normally, e.g. A→D or { A→D, C→F}, and will send a Requested NSSAI accordingly.
-	The AMF/NSSF will select the appropriate AMF Set that is included in network slice instances supporting the requested S-NSSAIs.
-	The UE is now attached with the requested network slices.
1.4.3	(case 3) Joe Random UE with Specific Duty UE's subscription
When a Joe Random UE with a Specific Duty UE's subscription (containing A, B, and C) – i.e. this is an abnormal case – wants to attach to the serving PLMN, the following happens:
-	If it is the first connection to the serving PLMN (i.e. no Configured NSSAI for the serving PLMN):
-	the UE will not provide any S-NSSAI in Requested NSSAI, or provide a Default Configured NSSAI.
-	The AMF will request the HPLMN's UDM for the UE subscription. The UDM will detect that this is a roaming network with no support for the needs for mutually exclusive slices, and will, according to local configuration, only send a compatible subset of S-NSSAIs according to the SLA. In this case, the UDM will send { A, C} as Subscribed S-NSSAIs. This is Release 15 behaviour. The AMF will then send {A→D,C→F} to the UE as Configured NSSAI for the serving PLMN.
-	In approach 1, additionally, the UDM will check that the SLA does not include support from the serving network, and will not send slice compatibility information.
-	If the UE is satisfied with the provided selection (e.g. it wanted A, and got A), it will remain attached. If not, it will reattach as below.
-	The Joe Random UE has a Configured NSSAI for the serving PLMN.
-	The Joe Random UE has a Configured NSSAI for the Serving PLMN with A→D and C→F.
-	The UE will select the network slices it wants normally, e.g. A→D or { A→D, C→F}, and will send a Requested NSSAI accordingly.
-	The AMF/NSSF will select the appropriate AMF Set that is included in network slice instances supporting the requested S-NSSAIs.
-	The UE is now attached with the requested network slices.
1.4.4	Conclusion for roaming scenario in a non-partner network
We can see that both approaches fulfil the technical needs, and result in the same outcome.
In approach 1, the UDM in the HPLMN performs additional checks, and the UE still sends information related to its support. The Specific Duty UE still has special configuration, but it is not used in the non-supporting network.
In approach 2, there is only the special configuration for the Specific Duty UE, but it is not used. The rest is Rel-15 behaviour for both home and serving network.
The main difference here is the cases where this scenario applies:
-	in approach 1, this scenario applies when there is no need for the roaming partner to support the specific network slices, or when the roaming partner has not upgraded its network with the optional feature.
-	in approach 2, this scenario applies when there is no need for the roaming partner to support the specific network slices.
Conclusion 4: In the roaming scenario in a non-supporting partner network, both approaches have the same outcome, but in approach 1, this scenario also applies for any network that has not been upgraded to support the optional feature.
1.5	Conclusion
From the previous discussion, we can conclude that:
-	approach 1 requires the home network (UDM), the visited network (NSSF, AMF) and the UE to support specific optional features before the feature can be used
-	the final outcome (support of the scenarios of KI#1) are the same for both approach 1 and approach 2, except that:
-	For approach 1, the case where the roaming partner does not have specific support for the optional feature, in which case, the use case needs to fallback to a degraded scenario by considering that the roaming partner does not support the mutual exclusivity
-	For approach 2, in case the home operator has elected to use the preference order to select S-NSSAIs, and the roaming partner has not, the home operator might not be able to rely on the SLA to enfore the choice, and fallback to a degraded scenario by considering that the roaming partner does not support the mutual exclusivity
Therefore, we do not see any benefit of approach 1 over approach 2. On the contrary, approach 2 has several benefits over approach 1:
-	No additional standardisation effort is required. Only a few informative notes would be useful to document the expected behaviour.
-	There is no standards impact to the home network, visited network and UE.
-	If the operator elects to have the UE select the network slices on its own, the operator can use the feature for its subscribers roaming with a partner network without requiring the partner network to upgrade its software with a new optional feature (an optional feature which might not be useful for the roaming partner's own subscribers).
Overall conclusion: approach 1 has no benefit over approach 2; however, approach 2 has several benefits over approach 1. We therefore propose to conclude the KI#1 by supporting approach 2.
Note:	Approach 1 is not documented. It is an unspecified combination of solutions 3, 4, and 7. Therefore, some reasonable assumptions have had to be made to describe the behaviour in approach 1. There might be minor differences in the actual combined approach proposed by their proponents.
2	Proposal
Approach 1 has no benefit over approach 2; however, approach 2 has several benefits over approach 1. We therefore propose to conclude the KI#1 by supporting approach 2.
It is proposed to update TR 23.740 as described in S2-1900607.
