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1.  Introduction
[bookmark: _Hlk510791267]SA2 sent an LS (R3-183849/S2-186222) to RAN3, asking for RAN3 view on including the Allowed NSSAI in NG paging message. The same question, originating from SA2, was forwarded to RAN3 by RAN2 in the corresponding reply LS R3-184477/R2-1810933.
This paper discusses the inclusion of Allowed NSSAI in NG paging messages and proposes the reply to SA2 and RAN2. The accompanying draft reply LS is presented in R3-184892.  
2.  Discussion
The question in the LS from SA2 reads: Would the RAN benefit from receiving an Allowed NSSAI from CN during CN initiated paging procedure?
The essence of the above question is whether the RAN would benefit from receiving Allowed NSSAI for a given UE in an NG paging message from the CN. Based on the Allowed NSSAI for the given UE, and its own resource availability (i.e. the RAN is in overload or not), the RAN would either page the UE or discard the paging message. A short analysis of the benefits and meaningfulness of this approach is given below.
Slice ambiguity: if the Allowed NSSAI for a given UE consists of two or more slices, the RAN will not be able to distinguish which of the slices the paging message refers to. In other words, the RAN will have a difficult task of deciding whether to page the UE or to discard the paging message because different slices may have different priorities. The problem becomes even more pronounced if the slices constituting the Allowed NSSAI have very different priorities, where the RAN would have to assume whether the paging message refers to a high- or low-priority slice. Therefore, the RAN would not be able to benefit from receiving the Allowed NSSAI info for the purpose of RAN overload control.
Conclusion 1: if the Allowed NSSAI for a given UE consists of two or more slices, the RAN will not be able to distinguish which of the slices the paging message refers to and will have a difficult task of deciding whether to discard or forward the paging message to the UE.
Counterproductivity: instead of reducing the traffic load on the RAN, the above approach may cause  a completely opposite effect. Namely, if the RAN discards the paging message, the CN will continue to try to page the UE, possibly over a larger paging area, and possibly involving more RAN nodes. This will result in a greater traffic load, compared to if the paging message was not discarded.
Conclusion 2: discarding the paging message at the RAN will result in a greater traffic load, compared to if the paging message was not discarded.
Mobile-originated vs mobile-terminated traffic: the inclusion of slice information in NG paging message aims at reducing mobile-terminated traffic. However, the practice shows that mobile-originated traffic constitutes more than 60% of total traffic, which means that reduction of mobile-originated traffic is of greater importance for RAN overload control.
An efficient alternative solution: paging is normally differentiated in the RAN by the Paging Priority IE provided in the paging message from the CN. If the RAN runs out of paging resources, it would use the Paging Priority to prioritize between the paging requests. In line with that, RAN overload control can be solved in another way. Namely, the CN is aware of which slice triggers the paging and is therefore able to map different slices to different paging priorities. Based on that knowledge, the CN can set the Paging Priority in the NG paging message to the RAN, so that the RAN can use this for local prioritization policies, based on implementation.
Conclusion 3: an efficient alternative approach is for the CN to set Paging Priority IE value in the NG paging message, based on its knowledge of which slice the paging request refers to. Based on the value of Paging Priority IE in the NG paging message, the RAN can set local policies for paging prioritization, in an implementation-specific manner.
Waste of resources: discarding an NG paging message at the RAN is a waste of resources, since the cost of transporting the paging message to the RAN is a large fraction of the total cost of delivering the paging message all the way to the UE. At this time point, there is already signaling established in the CN for the RAN to do the paging – that is a cost for the operator. Instead, mobile-originated traffic (that did not cost the network anything yet) should be discarded.
Conclusion 4: discarding a paging message at the RAN is a waste of resources, having in mind that the cost of transporting the paging message to the RAN is a large fraction of the total cost of delivering the paging message all the way to the UE.
Having in mind the above, it is obvious that there is no benefit of sending the Allowed NSSAI in an NG paging message to the RAN. Therefore, we propose the following:
Proposal: RAN3 to send LS reply to SA2 stating that the RAN would not benefit from receiving the Allowed NSSAI in NG paging message (draft LS reply is presented in R3-184892).
3. Conclusion
This contribution analyses the benefits of including Allowed NSSAI in NG paging message. The following conclusions were drawn:
Conclusion 1: if the Allowed NSSAI for a given UE consists of two or more slices, the RAN will not be able to distinguish which of the slices the paging message refers to and will have a difficult task of deciding whether to discard or forward the paging message to the UE.
Conclusion 2: discarding the paging message at the RAN will result in a greater traffic load, compared to if the paging message was not discarded.
Conclusion 3: an efficient alternative approach is for the CN to set Paging Priority IE value in the NG paging message, based on its knowledge of which slice the paging request refers to. Based on the value of Paging Priority IE in the NG paging message, the RAN can set local policies for paging prioritization, in an implementation-specific manner.
Conclusion 4: discarding a paging message at the RAN is a waste of resources, having in mind that the cost of transporting the paging message to the RAN is a large fraction of the total cost of delivering the paging message all the way to the UE.
Based on the above conclusions, the following is proposed:
[bookmark: _GoBack]Proposal: RAN3 to send LS reply to SA2 stating that the RAN would not benefit from receiving the Allowed NSSAI in NG paging message (draft LS reply is presented in R3-184892).

