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1	Introduction
This paper summarizes the outcome of the offline discussions on the Slicing in Paging.
CB: # 19_NSSAI_and_paging
-  feature seems like an optimization?
- add as Opt requires full description of receiving node behavior
- add as M does not require full description of receiving node behavior but could be prone to future abuse
- clarify benefit
- consider the mechanisms listed in 6045
(Nok)
summary of offline disc R3-186113

2	Description
Two hours offline discussion was held after the online session, however some companies could not participate because involved in other topics at same time.
The proponents of including S-NSSAI in NGAP Paging message explained the benefit as follows:
· By introducing the S-NSSAI in the paging message, this enables filtering of paging massages for slices that are overloaded
· If not filtered: this would reduce the unnecessary use of CP radio resources for paging and establishments that would eventually result in subsequent rejection. The cause for the rejection is not limited to CP resources, but is the general lack of resources in the gNB when trying to fulfil the different SLA for the different slices.
· As specified in 38.300: NG-RAN supports policy enforcement between slices as per service level agreements. ...The NG-RAN should be free to apply the best RRM policy for the SLA in place to each supported slice. 

About the difference between optional and mandatory, it was clarified that the advantage of having the S-NSSAI optional is that it allows to have vendors implement it or not depending on their customer demand. However, the advantage of having the S-NSSAI mandatory is that we don’t need to specify how the information received is used by NG-RAN node.
Both approaches are acceptable by the proponents of slice information in Paging. 
Besides, the proponents of adding slice information in Paging message acknowledged the mechanisms described in R3-186045 but consider adding slice information in the Paging message as a complementary mechanism (due to the benefits described here-above). 
After the two hours offline session, it was agreed that the issue needs to be progressed by capturing/separating between two problem statements:
Problem statement 1: possible overload of the radio interface by one or more slices
If one slice is overloaded in NG-RAN e.g. IOT it could jeopardize serving requests from other slices e.g. Public Safety. This is because control channels are dynamically shared and slices access are competing for these resources. Currently the overloaded slice corresponding to the request is only learnt by NG-RAN node at MSG5 (RRC Setup Complete) which is late and which will need to be rejected by sending RRC Release message, further loading the radio interface.
Discussed solution: By including the S-NSSAI in NGAP Paging message the DL traffic request can be down-prioritized/ buffered/ discarded by NG-RAN node at an early stage and therefore avoid useless consumption of radio resources (paging, RACH, RRC setup Request, RRC setup complete, etc..).
Problem statement 2: repetition by AMF of the traffic which is rejected by NG-RAN
The rejection of the MT traffic of the overloaded slice (regardless of when it happens e.g. at NGAP Paging or later on at MSG5 RRC Setup Complete) will lead to AMF repetition after some timer. This repetition could happen even in a larger area resulting in further loading radio channels.
Two items need to be studied referring to this problem statement 2:
Item 2.1: some operators expressed the wish that RAN3 studies solutions to problem 2. Example solution mentioned by operators could be e.g. a message sent from NG-RAN to 5GC to report about the slice overload in NG-RAN node.   
Item 2.2: while including S-NSSAI in NGAP Paging message was acknowledged as NOT addressing problem 2, it was questioned whether or not it would further degrade the problem? Some companies argued that the repetition timer in AMF is not affected by the S-NSSAI in NGAP Paging message because AMF is anyway unaware of which slice is overloaded in the NG-RAN node. Therefore, the problem is the same independently of whether S-NSSAI is included or not in the NGAP Paging message.

3	Conclusion and Way Forward
Based on this offline and the wish expressed by some operators to continue the discussion it is proposed to structure the discussion as follows for next RAN3 meeting:
Problem 1
· confirm problem statement 1,
· Study if adding S-NSSAI in NGAP Paging message is a solution to the problem 1,
· Study of if existing solutions can solve problem 1 without adding S-NSAI in NGAP Paging message e.g. UAC
Problem 2
· Confirm problem statement 2,
· Propose solutions to solve problem 2,
· Study whether adding S-NSSAI in NGAP Paging message would worsen problem2 or not.



