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Introduction
The discussion on the use of the Allowed NSSAI involves multiple aspects, some of which were touched upon at the last RAN3 meeting. 
Two LSs are related to this topic, one from SA2 in [1] and one from RAN2 in [2].
In particular it is worth noticing that SA2, who included in their specifications the sentence saying that “When a UE is successfully registered, the CN informs the (R)AN by providing the Allowed NSSAI”, had a discussion on whether the Allowed NSSAI is needed at the RAN or not. As specified in [1], SA2 concluded the following:
“SA2 was not able to reach an agreement on removing the statement and decided to ask RAN3 for feedback on this before SA2 takes a decision. 
Therefore, SA2 kindly asks RAN3 if the information on Allowed NSSAI for a given UE is required to be made available by the 5GC to the NG-RAN.”
Therefore, the following can be concluded:
Conclusion 1: the discussion on whether to signal the Allowed NSSAI to the RAN is entirely in RAN3’s hands. SA2 has not converged on any use case for which such information is needed at the RAN

In this paper an analysis of the Allowed NSSAI for frequency priority setting is made and a way forward is proposed.

Discussion 
In RAN2 the LS in [2] was agreed, which states the following:

RAN2 discussed UE idle mode mobility control and priority based reselection mechanism considering slicing availability at the network. 
RAN2 agreed to use priority based cell reselection mechanism, similar to LTE, which allows prioritizing frequencies on which the UE camps by dedicated priorities provided from the gNB.

In order to perform the above mechanism, RAN needs to be able to appropriately configure the frequency priorities for a UE. The appropriate frequency priority information based on slicing needs to be available in RAN.

To understand the meaning of LS from RAN2 one needs to look at the agreements in the RAN2’s meeting minutes. These agreements quote:
· Agreements
· 1	Working assumption from RAN2#99 is confirmed ("For needs of slicing, appropriate configuration of the dedicated priorities provided from the gNB can be used to control the frequency on which the UE camps. (i.e. reuse of same mechanism as in LTE). ")
· 2	No additional mechanisms for frequency prioritisation with respect to slicing will be specified for Rel-15

And conclude in the following action:
=>	Send LS to SA2/RAN3 in R2-1804005 to tell them that in the case of slicing RAN needs to be able to appropriately configure the frequency priorities for idle mode reselection (i.e. to reuse the same priority based reselection mechanism as defined for LTE), hence appropriate information needs to be available in RAN for this configuration (Nokia, Offline discussion #45)

The essence of the message from RAN2 is that frequency priority setting will be based on one mechanism, which will be based on a reuse of the LTE design. 

Conclusion 2: From the RAN2 LS in R2-1804005 it can be concluded that a single mechanism based on a reuse of the LTE design shall be adopted for frequency priority setting.

In LTE, idle mode frequency priority policies are setup by means of the “Subscriber Profile ID for RAT/Frequency Priority”, aka SPID. 

In RAN3-99bis it was agreed to rename the SPID  as “Index to RAT/Frequency Selection Priority (RFSP)” and to enable signalling of the RFSP over the NG and Xn interfaces so that this parameter can be used just like in LTE, i.e. to identify a local RRM policy such as a frequency prioritisation policy. The RFSP is defined in 23.501 as follows:


To support radio resource management in RAN the AMF provides the parameter 'Index to RAT/Frequency Selection Priority' (RFSP Index) to RAN across N2. The RFSP Index is mapped by the RAN to locally defined configuration in order to apply specific RRM strategies. The RFSP Index is UE specific and applies to all the Radio Bearers. Examples of how this parameter may be used by the RAN:
-	to derive UE specific cell reselection priorities to control idle mode camping.
-	to decide on redirecting active mode UEs to different frequency layers or RATs.



During RAN3-99 the following working assumption was also taken:
WA: RFSP provides a mechanism to set frequency priority policies

During RAN3-99 it was also confirmed that slicing is a mandatory feature and that it applies to any NG RAN network deployed. Namely, an NG RAN is always “sliced” even if it consists of a single slice

From the above the following can be deduced:
Conclusion 3: The RFSP is confirmed to provide a mechanism for RAT and frequency prioritisation in the NG RAN. As network slicing is mandatorily always active in an NG RAN, the RFSP becomes de facto a RAT and frequency prioritisation tool supporting network slicing

Conclusion 3 spells out the status quo rather clearly. Namely, it has been identified that the RFSP enables RAT and frequency prioritisation in an NG RAN. This mechanism is in line with the LTE design, as requested by RAN2. This mechanism covers network slicing because network slicing is always active in an NG RAN.
Then the question is whether there is any use case for the use of the Allowed NSSAI for RAT and Frequency Priority. Next section focusses on this aspect.
On the use of the Allowed NSSAI
From the previous section it is evident that the Allowed NSSAI can at best be introduced as some sort of optimisation tool on top of the already agreed RSFP.
But is there any gain with having this extra information?
Here is a number of bullets explaining why there is no gain in using the Allowed NSSAI for RAT and frequency priority.

· RAT and Frequency Priority policies are subscriber based. The Allowed NSSAI can be the same for many subscribers, hence subscriber based policy differentiation is not possible

· As an example, a UE in a vending machine and a UE on a mobile vehicle may share the same Allowed NSSAI. However, for the mobile UE low frequencies (with wide coverage) should be prioritised, while for the static UE high frequencies prioritisation may be chosen


· The Allowed NSSAI does not contain information about frequency priorities and it would require a node receiving it to know the frequencies on which each network slice is deployed within the registration area
· In [3] this point was clearly explained by means of the following picture

[image: Non-continuous Slice deployment]Figure 1: Non-continuous Slice deployment

· Using at the same time the Allowed NSSAI and the RFSP would create duplication of functionalities

· Using at the same time the Allowed NSSAI and the RFSP opens the doors to more error cases where the frequency priority identified by the RFSP and by the Allowed NSSAI is not the same. This would require further standardisation and interoperability effort to be resolved

Conclusion 4: The use of the Allowed NSSAI for RAT and frequency priority does not improve the baseline solution consisting of signalling of RFSP. Negative impacts may be seen if two mechanisms, RFSP based and Allowed NSSAI based, are adopted for setting RAT and frequency priorities

As a reminder, the RFSP is a very simple mechanism that works in all cases and that has been used reliably for many releases. An example of its usage is as follows:



Figure 2: simple description of RFSP selection and frequency priority allocation

One possible outcome of the analysis in this section could be that, in a situation where a large number of frequencies became available to an operator, there might be the need to extend the value range of the RFSP, so to allow identification of a larger number of policies. 
Proposal: It is proposed to discuss on updating the agreed CRs in R3-182372 and R3-182373 with an increased range of the RFSP. Such range could be (1, .. 16777216).
[bookmark: _Toc491772836]Conclusion
[bookmark: _Ref484067741][bookmark: _Ref174151459][bookmark: _Ref189809556]In this paper solutions for frequency priority setting have been discussed. It was clearly explained that the RFSP mechanism has been agreed as the baseline tool for frequency priority setting. 
It was analysed whether there is any added benefit in having the Allowed NSSAI as a parameter for selection of frequency priority policies. The analysis concluded that not only there is no added value in having such parameter, but there could be negative impacts when using it, due to duplication of functionalities and the need of conflict resolution when the two tools used for ther same purpose collide and do not point at the same policy.
The following conclusions and proposals were captured:
Conclusion 1: the discussion on whether to signal the Allowed NSSAI to the RAN is entirely in RAN3’s hands. SA2 has not converged on any use case for which such information is needed at the RAN
Conclusion 2: From the RAN2 LS in R2-1804005 it can be concluded that a single mechanism based on a reuse of the LTE design shall be adopted for frequency priority setting.
Conclusion 3: The RFSP is confirmed to provide a mechanism for RAT and frequency prioritisation in the NG RAN. As network slicing is mandatorily always active in an NG RAN, the RFSP becomes de facto a RAT and frequency prioritisation tool supporting network slicing
Conclusion 4: The use of the Allowed NSSAI for RAT and frequency priority does not improve the baseline solution consisting of signalling of RFSP. Negative impacts may be seen if two mechanisms, RFSP based and Allowed NSSAI based, are adopted for setting RAT and frequency priorities
[bookmark: _GoBack]Proposal: It is proposed to discuss on updating the agreed CRs in R3-182372 and R3-182373 with an increased range of the RFSP. Such range could be (1, .. 16777216).
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