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Abstract of the contribution: this contribution addresses the need to guarantee proper RACS operation in PLMNs where the recommendation to use PLMN-wide filtering is not followed.
Discussion
During the Study phase it was proposed to mandate, for PLMN-assigned UE Radio Capability IDs, that the UE radio capability filtering in the RAN was based on a PLMN-wide filter. However, there was no consensus to make this mandatory and at present it is only a recommendation in a note in the TSs. With this, it is quite possible in many PLMNs there will be non-coordinated filtering and indeed there may not even be a provision to make the filtering configurable in the RAN nodes, and the filtering may be e.g. based just on the activated and supported feature set in the RAN nodes, or any local criteria outside the control of 3GPP. This is clearly detrimental to the operation of RACS for the following reasons:
· The UE is at present just storing one UE radio capability ID for a Radio configuration
· If a UE receives a UE Radio capability ID for a Radio configuration, it replaces any stored ID for the current radio configuration.
· Since the filter the UE receives in the UE Capability Enquiry in one RAN node may be different than the one it would receive in another RAN node, the IDs obtained in different locations may differ even for the same radio configuration. It also follows that sending an ID in a Registration Request in a certain location different from the one where the UE has last obtained a UE radio Capability ID, does not yield in general the avoidance of the need to send the UE radio capabilities to the network as the RAN may miss some UE radio capability information from the mapping of the received ID to the UE radio capabilities. This clearly diminishes considerably the validity of the RACS scheme as the need to pull the UE radio capabilities from the UE may not be dramatically reduced 
There is also the case of NB-IoT and LTE-M capable devices that needs to be addressed. The Standards only allow to indicate the NB-IoT capabilities when a UE is on NB-IoT RAT. Hence the UE on NB-IoT RAT will obtain a capability ID specific for NB-IoT. likewise the WB-E-UTRAN capabilities only are signalled on WB-E-UTRAN. Hence for thiss type of UEs at least in a radio configuration where both RATs are active, the UE should be enabled to store two UE Radio Capability IDs and signal them both then the UE registers.
See clause 5.11.2 in TS 23.401
	If a UE supports both NB-IoT and WB-E-UTRAN, the UE handles the UE Radio capability information as follows:
-	When the UE is camping on NB-IoT the UE provides only NB-IoT UE radio capabilities to the network.
-	When the UE is camping on WB-E-UTRAN, the UE provides UE radio capabilities including WB-E-UTRAN UE radio capabilities but not NB-IoT UE radio capabilities to the network.
In order to handle the distinct UE radio capabilities, the MME stores a separate NB-IoT specific UE Radio Capability information when the UE provides the UE Radio Capability information while camping on NB-IoT.
When the UE is camping on NB-IoT, the MME sends, if available, the NB-IoT specific UE Radio Capability information to the E-UTRAN.
When the UE is camping on WB-E-UTRAN, the MME sends, if available, UE radio capabilities including WB-E-UTRAN UE radio capabilities but not NB-IoT radio capabilities.




From a logical standpoint, the text above implies some implicit filtering of UE Radio Capabilities is enforced on these RAN nodes supporting these RATs. A solution to this issue is required to ensure RACS achieves its intended objective also in absence of a mandatory requirements to use PLMN-wide filtering and in presence of filtering of Ue radio capabilities that results in allocation of IDs that pertain e.g. to just one RAT.
Proposed solution
It is proposed that when the UE receives a UE radio capability enquiry in the same PLMN where it has already a UE radio capability ID for the same Radio configuration, it stores the UE radio capability ID but it does not erase any already stored UE radio capability ID for the same radio configuration.
In the next Registration Request (or Attach or TAU in EPS), since the UE cannot determine which to pick, the UE signals all the UE Radio Capability IDs it has stored for the current radio configuration.
The AMF/MME may optionally, based on policy, pass the multiple IDs to the UCMF and the UCMF may create a replacement ID for the IDs they have received from the UE. When the Replacement ID is provided to the UE in a registration accept, the UE then shall erase the other IDs and use this instead.
The AMF passes the replacement ID to the RAN. The RAN then uses the replacement ID instead of using the multiple IDs the UE has sent. 
A replacement ID can be provided by the UCMF to the AMF without indicating the set of Radio capabilities it relates to. In this case the AMF/MME store a mapping to the replaced IDs. Optionally the UCMF may provide to the AMF the mapping to the set of UE radio capabilities. 
Another possible option that a UE vendor could implement could be used to optimise the number of IDs stored in the UE would be to let the UE store, for each Radio configuration and UE radio Capability ID, the filter used to send the response to the UE capability enquiry each ID is related to. If it is determined in the UE that a certain such filter is a proper subset of another filter, then the ID related to the first filter is erased form storage and only the more representative ID is retained.
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Conclusion
It is proposed that the above is adopted to ensure proper RACS operation in PLMNs where the Filtering of UE radio capabilities is distributed and not coordinated PLMN -wide. CRs in 
Related CRs are submitted at this meeting in:
S2-1907057 (TS 23.401)
S2-1907073 (TS 23.501)
S2-1907081 (TS 23.502)
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