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Discussion
In Rel-18 the concept of partially rejected S-NSSAI has been added as well as Partilaly Allowed S-NSSAI. This leaves open the question on how is it possible that the UE eventually camps on bands where certain S-NSSAIs that are indicated as Partially Rejected or Partially Allowed but not supported in the current cell. It should be noted that this needs not be related to a different TAs than the current TA, as it is indicated in examples in S2-2321701, as in Rel-18 also the concept of partial network slice availability in a TA is possible.
The paper S2-2321701 brings up a couple of scenarios where it is useful to send a Target NSSAI to the NG-RAN to be used in a way not so far allowed by rel-17 specifications, i.e. by keeping it stored in the NG-RAN and CN and passed to the NG-RAN at Handover by adding the information in new NG-AP messages such as the Path switch acknowledgement.
Let's analyse the cases the paper brings up:
CASE 1:
	In the system showed in figure 1, it is preferred that the eMBB slice A is only used in TA1. The reason that it is also available in the microcells is that when using Partially Allowed/Rejected NSSAI’s, it is still required that there is at least one slice in the Allowed NSSAI.Figure 1 System scenario where the macro cells are in a TA 1, supporting the default slice A. A local slice B is served by the microcell 5 in TA2, and another local slice, C is served in the microcell 6 in TA 3. Slice A is also available in TA2 and TA3. The macro- and microcells are on different frequency bands.
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Example 1: A UE arrives in cell 1, and tries to register slice A and B. The UE is assigned an RA that contains both TA1&TA2. Slice A is in the Allowed NSSAI and slice B is rejected partially in the RA. The AMF is configured with a policy indicating that slice B should be used whenever in range, so the UE is also sent a Target NSSAI with slice B (and slice A) and a Target RFSP with the frequency of the microcells. 
RAN collects measurements on the frequency of the microcells, and concludes that the UE have coverage of Cell 6, but since that cell does not support Slice B, the UE remains in cell 1. Later, the UE moves into coverage of cell 5, but the UE is served by cell 4 which is in TA 1, so the UE will not register again. Cell 4 have not received the Target NSSAI, and the AMF is not able to send a new Target NSSAI, so cell 4 does not have the information needed to move the UE to cell 5, and the UE will not get access to slice B. 
Observation 1: Target NSSAI of R17 can not be used to re-direct a UE to a cell supporting an NSSAI Partially Rejected in RA, unless the cell is within range when the UE registers.
If RFSP is used to steer the UE instead of Target RFSP , RAN will be able to move the UE to cell 5 once in range, but the UE will also be moved to all other cells on the same frequency, so the UE will first be moved to cell 6 and cause unwanted load in that cell. 
Observation 2: The RFSP value can be used to steer a UE to another frequency band, but in case the frequency band is not only used for the desired slice, the UE will cause unwanted load in other cells of the frequency band. 
However, when the AMF is informed that UE has moved to a new gNB (e.g. Cell 4), it can see in the Partially Rejected NSSAI that the UE want to access slice B, and it will know that the gNB of serving cell is not aware of this, so a Target NSSAI would help the RAN to steer the UE. If the Target NSSAI is introduced to the PATH SWITCH ACK, the AMF can send the Target NSSAI and Target RFSP to RAN, and the UE will be moved to cell 5 and get access to the slice B.
Observation 3: If the Target NSSAI and Target RFSP are sent both at registration and in the PATH SWITCH ACK after changing gNB, when the UE have a slice that is Rejected Partially in the RA, RAN will be able to steer the UE to a cell supporting that slice as soon as the UE get within range.




Analysis of CASE 1:
	[bookmark: _Hlk148713932]The proposal here is that since the NG-RAN has received the Target S-NSSAI (A,B) and related RFSP to move to the orange band, the NG-RAN sees that S-NSSAI B is not in the orange band at cell 6 (TA3), hence it will not move to the band of TA3.
However the definition of Target NSSAI indicates that even in this case (with or without a specific RFSP setting) the UE is moved to the band of TA3, because there is at least a S-NSSAI in the Target NSSAI that is supported there and this also causes no PDU session of slice A to be lost.
This is the behaviour defined in TS 23.501:
" The RFSP index associated to the Target NSSAI is considered if the NG-RAN succeeds to redirect the UE to a new TA where the Target NSSAI, or some S-NSSAIs of the Target NSSAI are supported, otherwise the RFSP index of the Allowed NSSAI is considered".
In this case, S-NSSAI A is part of the target NSSAI so the RFSP for Target NSSAI to redirect to orange band is followed. So if the proposed behavioud is that the UE would not be moved to TA3, this would be a new non backward compatible Target NSSAI behaviour.
Observation by Nokia 1: the TARGET NSSAI as currently behaving, does not help avoiding sending the UE to cell-6, if the UE needs to continue using slice A. if slice A is no longer necessary and can be excluded then this is no more CASE 1 but it falls more in CASE 2. Hence setting the RFSP associated to the UE context to prefer band B would be sufficient to solve this scenario and then any load issue of TA3 cells should be handled by normal RRM logic for steering of UEs in the NG-RAN (i.e. NG-RAN can at run time take decisions based on load balancing criteria).
Summary: the CASE1 issue is predicated on the operator choosing not to load the microcell with Slice A unless there is additional slice C supported. This seems a corner case (normally microcell can offer additional valuable capacity for RRM to consider) and in general even if a target NSSAI (A,B) and related RFSP for microcell selection, the RFSP of the target NSSAI would still be considered and there is no notion that the UE would not switch band based on the definition of Target NSSAI. So the proposed solution is not suitable to address the issue and additionally the issue itself seems like a corner case hence it is not certainly needed to work on this in rel-18. Any enhancement of the behaviour would need to be carefully studied and a proper justification found. 




CASE2
	Figure 2 shows a network similar to that of figure 1, but with a new MBB slice, D. Slice A is only used as a default slice during registration, and slice D is used for general MBB load. (This configuration ensures that the microcells are not loaded by eMBB traffic.)
  Figure 2 System scenario where the macro cells are in a TA 1, supporting the default slice A and a MBB slice D. A local slice B is served by the microcell 5 in TA2, and another local slice, C is served in the microcell 6 in TA 3. Slice A is also available in TA2 and TA3. The macro- and microcells are on different frequency bands.
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Example 2:  In the system showed in figure 2, a UE arrives in cell 1, and tries to register slice A, B and D. The UE is assigned an RA that contains both TA1&TA2, an Allowed NSSAI with slice A and a partially allowed NSSAI with slice B and D. Since slice D is available in TA 1, the UE starts service on that slice. When the UE moves into coverage of Cell 5, RAN will, based on the Partially Allowed NSSAI, know that the UE want to access slice B which is available in cell 5. However, since the UE would then loose the access to slice D, it will not know whether that this is the best option for the UE.
Observation 4: Partially Allowed NSSAI can in some scenarios be used by RAN to re-direct and UE to cells supporting wanted slices, but it does not give RAN sufficient information to know if a UE should be moved to a frequency band that can not support all currently supported slices in the UE’s Allowed & Partially Allowed NSSAI. 
If the RFSP is indicating the frequency band of the microcells, RAN will be able to move the UE to cell 5, but the UE will also be moved to cell 6 when within coverage.
On the other hand, sending the Target NSSAI would give the wanted behaviour, since RAN will only move the UE if the target cell give better support for the target slices. However, the Target NSSAI need to be included both at registration and in the PATH SWITCH ACK when the gNB is changed, to ensure that RAN have access to it.
Observation 5: When a Partially Allowed NSSAI is used, and there is no cell within range of the UE that supports all Partially Allowed slices, the Target NSSAI will be useful for RAN to know where to guide the UE. 




	Analysis of CASE 2:
This case is asserting that the Target NSSAI can enrich the understanding of what cells to select by indicating the subset of network slices which could be used in a target band instead of the allowed and partially allowed network slices. However: in the example we have slices B and D in the partially Allowed NSSAI:
· If the intention of the AMF is to guide the UE to not lose Slice D when in proximity of TA2, then the RFSP can be set to privilege TA1 cells and one other additional option could be to not allow partially slice B (because de facto the AMF wants to stay with slices A and D with priority when it has partially allowed Slice D, so Slice B should not be Partially allowed when Slice D is partially allowed as in the example, as the operator does not want the UE to move to TA2 anyhow).
· If the intention of the AMF is to privilege slice B, then it can set the RFSP to privilege the band of TA2. It should be noted that setting the Target NSSAI to A,B would not have improved the situation and additionally not avoided the UE going to TA3 if that was policy, for the same considerations as expressed per CASE1.
Lastly in order to avoid sending the UE to TA3 the simple rule to apply is that the target cell should not reduce the number of allowed/partially allowed slices the UE could potentially use, and this is already possible without specification change as a simple RRM policy which we do not need to specify and also it is quite possible that the RRM attempts to preserve the registered network slices in allowed/partially allowed NSSAI. In general there seems to be no work to be done here to address CASE 2 specifically. 
In addition, there is a proposal to introduce a target NSSAI based mechanism to prioritize network slices in the allowed or partially allowed NSSAI in the CN and provide this information to the NG-RAN should the UE move to an area where there could be a need to do so. This is a problem that in our opinion cannot be resolved in rel-18 without further study of a per UE network slice prioritization mechanism that to date is missing. Attempts to discuss this have been stopped in the past. So for not only per network slice priorities can be considered in an open manner and these can be configured in the NG-RAN. Hence there is no point to discuss the topic of slice prioritization via target NSSAI when it is something we can do after studying how to set the priority among network slices per UE in the CN (if the priority was UE independent this could be configured in the NG-RAN) . this therefore cannot be considered as a category F enhancement at this stage. As a last comment, the target NSSAI slices must have the same priority level as the RAN cannot distinguish relative importance in target NSSAI. Thus this will create problem as soon as there are more than 2 priority levels, so a general solution is needed.
OBSERVATION by NOKIA 1: it has been shown the proposed use of target NSSAI is unnecessary to resolve the CASE 2 presented above as the RRM policies are sufficient and can be tailored to avoid reduction of slices in target cell (i.e. by configuring the RAN to retain the existing PDU sessions or as many slices of the allowed/partially allowed NSSAI as possible), or by not adding a slice to partially allowed slices sent to the NG-RAN if in fact some other slice is preferred, or by proper setting of RFSP.  Additionally, there is no way to derive network slice priority per UE in rel-18. Hence this is not a FASMO issue and at this stage of the release Nokia objects to do any enhancement without fist studying the topic of how to determine the network slice priority per UE which was proposed for rel-19 but objected by some companies in both SA1 and SA2 MED in Q4. The topic of how to handle Network slice priority per UE deserves to be studied in 3GPP whenever this will be allowed.
Summary: CASE 2 needs no standards enhancements to be addressed (e.g. by excluding from the partially Allowed s-NSSAI the network slices that the AMF wants to deprioritize). The general issue of indicating to NG-RAN slice priorities needs further work in a future release and is not something we can cover by a category F enhancement in rel-18.



Summary
Based on the above discussion, Nokia has shown there is no need to resolve FASMO issues that cannot be resolved with existing tools.  Hence Nokia objects to progressing any CR on changing the Target NSSAI scope and functionality at this stage of rel-18. Nokia is open to work on how to prioritize network slices per UE in rel-19 and identify suitable mechanisms to convey these priorities to the NG-RAN.
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