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Abstract of the contribution: The paper discusses the information the RAN needs to provide the right Cell Reselection priorities list to the UE or to redirect the UE to a more suitable band.
Discussion
TR.23.700-40 KI#7 conclusion provides that:

	To enable the possibility where certain frequencies, supported by the network i.e. PLMN or SNPN, cannot be used to access a network slice, a solution without UE impacts is required as to ensure any UE can be directed towards a frequency/cell from which the UE can access the network slice.
-	The principles of solution #17/46 are used as basis for network-based solution with no UE impacts. The 5GC may provide to the RAN, in addition to the Allowed NSSAI as in Rel-16, additional assistance information to steer the UE to another cell. The assistance information can be at least one of the rejected S-NSSAIs, the Configured NSSAI, or Target NSSAI and RFSP. This assistance information allows the RAN to redirect the UE to a cell supporting network slices not available in a current cell and RA.
NOTE:	The details about the assistance information will be decided during the normative phase.




The discussion which ensues is to identify what information the RAN needs to accomplish its goals.
let's start from the goal:
the KI#7 is about 
-	How does 5GS steer UEs to a 5G-AN (e.g. a specific frequency band) that can support the network slices that the UE can use.
-	What information does 5GS need to take a decision to steer UE to a proper 5G-AN.
-	What information should be provided to the UE to select a proper 5G-AN and how it is sent to the UE.
the last bullet applies to the case where the UE is impacted and is not directly in scope of this paper (RAN2 is working on UE impacting solutions). 
So, the goal is to ensure the RAN can ensure the UE is served by cells that can support the network slices the UE can use. These slices are defined by the Configured NSSAI and, if that is not available for the UE, by the Allowed NSSAI. The Allowed NSSAI is a subset of the Configured NSSAI. Many UEs in the market today always attempt to register with the Configured NSSAI.
The RAN based on current specifications obtains the Allowed NSSAI and a RFSP from the CN. This ensures the UE’s control plane connection is retained in cells that can serve the Allowed NSSAI, and the camping policies privilege such cells. However, when the UE attempts from CM-IDLE mode to register with S-NSSAIs in the Configured NSSAI which are not tin the Allowed NSSAI, this may be problematic as the RAN works out the Camping policies for the UE based on the RFSP and the Allowed NSSAI and these may not be enough information to place the UE in bands that could potentially be more optimal and avoid registration failures with the S-NSSAIs not in the Allowed NSSAI but in the Configured NSSAI.

	Example:
The UE has a band specific slice A that works only in band 1. and a default slice eMBB that works in band 1 and band 2.
The configured NSSAI is A, eMBB. the UE was using slice eMBB in connected mode and is in band 2. Allowed NSSAI is “eMBB”.
If the RAN only considers the Allowed NSSAI to determine the camping policy for the UE, the RAN may provide band 2 as UE specific camping policy priority (of course Band 2 may also be the default UE nonspecific band broadcasted by RAN so no need to indicate it as UE specific policy). So, when the UE tries to register next it may request slice A and slice eMBB and get A rejected and eMBB allowed. The RAN would have to be provided by the AMF information to cause redirection to band 1 before the UE could be in a position to successfully register for slice A.
If the RAN receives the Configured NSSAI (A, eMBB) it can work out (if it was policy to do so) to indicate to the UE that the preferred band for camping in idle mode could have been band 1. This would provide the UE with the instruction to camp in a band where the slices it could request are supported, without needing redirection.



For this reason we believe that when the AMF provides the RAN with the allowed NSSAI, it may also provide the Configured NSSAI so that the RAN can pursue the goal of minimizing the likelihood the UE is placed in bands where registration with certain band-specific S-NSSAIs the UE may request fails. It has to be stressed that this is provided also when the registration is successful and there are no rejected S-NSSAIs due to the fact that the S-NSSAI is not supported in the current TA. In other words, this is to optimize the camping policies and not to react to a unsuccessful registration.
Conclusion 1: it is beneficial for the CN to provide the RAN with the Configured NSSAI so it can enhance its decisions on prioritizing bands where the UE, in addition to the S-NSSAIs in the Allowed S-NSSAIs, may also successfully register with other set of S-NSSAIs in the Configured NSSAI if it needs to do so.
if, despite all the attempts by the RAN to prioritize band(s) which minimize the likelihood the UE a registration with certain S-NSSAIs fails due to lack of support in the current TA, certain S-NSSAIs are not allowed due the lack of support in the TA where the UE is camping, the CN may also provide the information on one or more of the S-NSSAIs which were rejected due to lack of support in the current TA with the intent to cause the RAN to attempt to steer the UE to a band that supports the Allowed NSSAI and also at least one or more of the rejected S-NSSAIs.
Conclusion 2: it should be possible for the CN to provide the RAN with one or more of the rejected S-NSSAI following a failed attempt to register with these S-NSSAIs due to lack of support in the current TA, as a trigger for the RAN to redirect the UE (or cause the UE to camp) on a band where at least one of these indicated rejected S-NSSAIs is supported, in addition to the S-NSSAIs in the Allowed NSSAI. This indication instructs the RAN to prioritize these S-NSSAIs vs any other S-NSSAI in the Configured NSSAI which are not in the Allowed NSSAI.
As for the indication of a Target NSSAI to the RAN: it seems the value of this needs to be understood from several angles:
if it just indicates the (subset of) the rejected S-NSSAI due to lack of support in the current TA, to be considered to be prioritized in addition to the Allowed NSSAIs, then this is overlapping with the above.
Conclusion 3: The Target NSSAI as such is not needed if it is including the Allowed NSSAI, as it would be the same as sending some rejected S-NSSAIs due to lack of support in the current TA, in addition to the allowed NSSAI, only it means sending twice the Allowed NSSAI to the RAN.
It seems therefore that the only useful role of a target NSSAI is in the case the Target NSSAI is a set of S-NSSAIs that does NOT include at least one of the Allowed NSSAIs.
Conclusion 4: The Target NSSAI is useful only if the CN wants to signal a set of S-NSSAIs that does not include one of the allowed S-NSSAIs at least.
Regarding using the target NSSAI, it is clear that preferring one or more S-NSSAI that was rejected due to lack of support in the current TA to one that is allowed is only possible if there are some slice priorities the CN considers. However, it is not clear how the network can work out the priorities. 
Conclusion 5: how the CN figures out that a rejected S-NSSAI is more important than an allowed S-NSSAI to form a Target NSSAI is FFS as it is a serving PLMN policy and it is not explained how this network side preference is coordinated with the Home PLMN nor what is the basis for preference.
It is also important to these priorities must be static and cannot be reverted without causing potential for loops. See for instance this example:
1) UE apps A and B, require (by URSP rules matching) to use slices A and B respectively (two applications, each for each slice, need to run in the UE)
2) Band A supports slice A, and band B supports slice B, the Default S-NSSAI is S-NSSAI C that works in both bands.
3) The UE Requests both slices A and B.
4) The UE is camping on a band A only supporting slice A, So A is allowed, B is rejected.
5) the Core Network gives Target NSSAI = B to RAN as B is preferred to A by the CN. 
6) RAN places the UE in band B which only supports slice B, UE tries (because of URSP) registration with slices A and B in new band and the UE gets S-NSSAI A rejected and S-NSSAI B in the Allowed NSSAI.
7) Unless the CN is allowed to only move the UE to a preferred B and not return to band A from band B, we have a loop if the CN provides band A as target NSSAI when the UE attempts to register with Slices A and B. 
8) It also follows that if the UE registered first time with Requested NSSAI (A,B) in band B, B should be allowed, A rejected, but no Target NSSAI shall be issued by the CN to the RAN, and the UE would not be placed ever in band A by the CN providing a Target NSSAI = A.
9) We have to be precise in the standards: the CN must have a static preference on which slice to prefer, not possible to “change mind” at every attempt otherwise we may have infinite loops: it follows the slice preference must be static. Slice preference is not per UE, so in principle unless the CN has to consider Rel-17 enhancements like "SRG information" to form the Target NSSAI, then the RAN could also derive a preferred band autonomously if static priorities apply among alternative sets of S-NSSAIs.

Conclusion 6: slice preferences leading to the formation of a Target NSSAI must be static. Also, this limitation implies it is not always possible to redirect a UE to a band where a certain requested S-NSSAI is supported.
This is due to the fact that how the UE forms the Requested NSSAI is not specified hence the selection of a Preferred NSSAI from the network side may not match a preference from the user side at run time. The preconfigured network side preferences can only be based on an agreement the subscriber accepts at subscription time but may not enable the user to register with certain slices when the UE Requested NSSAI triggers the network to prefer some slices based on the preconfigured network side preference.
it is also clear the CN has no visibility on the topology and status of the RAN. So the selection of the target NSSAI in the CN is subject to clear issues as the RAN topology (overlap of TAs, adjacencies of TAs, proximity of TAs) is not known in the NSSF where the Target NSSAI is to be figured out., nor is the RAN status, so the target NSSAI may not be coherent with the RAN topology and information available in the RAN. Specifically, the CN may prioritize band B in the example above only for the RAN to find out there is no way to do it. 
Conclusion 7: CN has no topology and status view of the RAN so imperative information by the CN is not possible. It is also difficult for the CN to formulate a Target NSSAI with S-NSSAIs that are actually in the proximity of the current TA as the CN cannot determine whether the UE can actually use TAs that support these S-NSSAIs based on topology and adjacency reasons or radio conditions reasons.
we then have to discuss the option to send an ADDITIONAL RFSP related to the Target NSSAI or the Allowed+rejected S-NSSAIs to the RAN. If a RFSP is sent, this is formulated by the PCF taking all such S-NSSAIs into account so it follows that the RAN has to use a "all or nothing" approach, i.e. it attempts to only provide a band that includes ALL the S-NSSAIs the CN has indicated to the RAN (as otherwise the RFSP would be misaligned).
Conclusion 8: A RFSP related to the S-NSSAIs in Target NSSAI (or Allowed+rejected S-NSSAIs) is useful only if the RAN considers it when it can steer the UE to bands that support all such S-NSSAIs. Otherwise it may be misaligned with the intended network slices. The Allowed NSSAI and any related RFSP is considered by the RAN as fall back from the Target NSSAI and the related RFSP, but no "partial" Target NSSAI satisfaction can use the RFSP associated to the Target NSSAI (or Allowed NSSAI+ rejected s-NSSAIs)

Conclusion
1) It is proposed that the Configured NSSAI is always sent to the RAN to optimize the UE-specific camping polices in order to maximize the success of successful registrations from the cell where the UE is.
2) It is proposed that the rejected S-NSSAIs due to lack of support in the current TA can be sent to the RAN to consider additional S-NSSAIs for RRM than just the Allowed NSSAI and related RFSP (i.e. to trigger the RAN to potentially redirect the UE to a TA that also supports one or more of the rejected S-NSSAIs.
3) It is proposed that the Target NSSAI (which we would rather call "Preferred" as if it is not fulfilled the allowed NSSAI is still a valid target) is only sent if this does not include some S-NSSAI in the Allowed NSSAI. The policies that lead to the preference of some S-NSSAI(s) not in Allowed NSSAI to some S-NSSAI(s) in the Allowed NSSAI for inclusion in the Target NSSAI must be static and not reversible to avoid ping pong effects(*). How these preferences are formed, if any apply to a PLMN, is not in scope of 3GPP but may imply some specific contractual agreements and roaming agreements. the Target NSSAI can only be used in  All or Nothing approach and may contain only tentative set of S-NSSAIs that the CN "guesses" the UE could use.
4) If the Rejected S-NSSAI or the Preferred NSSAI are sent with an additional RFSP that takes them into account, the RAN shall attempt to select bands that serve all these S-NSSAI, but if it fails it shall fall back to the Allowed NSSAI band(s) and any RFSP for the Allowed NSSAI applies.
5)  If in a PLMN there is no per UE information considered for band preferences,  it is FFS whether there is any advantage to provision the CN with logic to work out a Preferred NSSAI for the RAN to consider.
(*)Note: it is not always possible to steer a rel-16/15 UE to a band when it requests to register for a slice that operates only in that band, as doing so would require configuring preferences that may be causing ping pong.
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