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Introduction
In [1] SA2 has concluded on the SI for RACS. In the TR, the below NOTE is added on how the NW nodes can use the RAT container capabilities provided by the UE.
NOTE 5:   Signalling of additional UE radio capabilities with per-RAT granularity is supported with current RAN specifications e.g. if RAN already has UE radio capability corresponding to RAT1, it can acquire the additional UE radio capability corresponding to RAT2, combine the two and send them to 5GC which can then assign a new UE Capability ID corresponding to the sum of the old capability (RAT1) and the additional capability (RAT2).
In this contribution, we discuss on the impact of this NOTE at the UE and propose on how the UE should view the NW assigned capability ID.
Discussion
Current RAN2 interpretation on the NW assigned UE capability ID
Based on the agreements made in RAN2-105, the UE currently associates the NW assigned capability to the capability content it has transferred as part of the registration request.
Agreements for PLMN assigned capability ID
1	It is possible for the network to use different filters in different parts of the PLMN 
FFS: Whether any extensions to the current filter mechanism are needed.
2	UE provides capability to the network based on the filter and if an ID is assigned then the ID is associated to whatever capabilities it has transferred earlier.  
3	The Capability ID is unique within a PLMN - i.e. the UE can provide to capability ID anywhere within this PLMN (this does not imply that Capability ID to capability set mapping needs to be known throughout the PLMN)

There is a mis-alignment here between RAN2 and SA2 understanding and this needs to be resolved.
Adopting the SA2 agreement
We can modify the RAN2 agreement such that when the NW assigns an ID to the UE, the UE associates the ID to not just the capability it has transferred, but also associate the ID to all the capability containers the UE supports (based on the RATs it supports), even when some of these containers are not yet requested by the network.
Essentially, when associating the NW assigned capability ID to the UE capability for that PLMN, the UE does not actually link the ID to what was transferred, but rather what is supported by the UE. We think this should be ok at the UE, as long as the NW manages the ID handling correctly.
Observation 1: With the SA2 note stated above, it should be ok for the UE to link the ID to what is supported at the UE rather than what was reported earlier, as long as filters are not used.  
Impact from NW provided filters
However, if the filters are used, this can create some ambiguities at the UE, since now the UE does not clearly know what is known at the NW in terms of the RAT containers it supports, as well as the content inside the container, as filters affect this.
Need for common understanding of the capability between UE and RAN 
Before the introduction of RACS feature, the UE and the NW would each know the complete set of capabilities that the UE supports. This is needed, for eg., to use as the baseline on top of which the temporary capability restriction can be applied based on the requests from the UE (overheating etc..).
With the introduction of the ability of the NW to combine RAT capabilities without the UE knowing it in RACS feature, this might not be possible. 
Observation 2: A common capability that both RAN and UE should be aware, is needed for using temporary capability restriction.  This is applicable even with the introduction of RACS feature.
To start with, the eutra-nr and nr containers both carry parts of MR-DC capabilities of the UE. The impact from this is that for the NW to ‘combine’ different containers to form a unified capability for the UE, the filters that are associated with the containers have to be consistent. This is already agreed in rel-15.
The only exception is for LTE SA container, which has all the needed capabilities in eutra container, even when requested from NR RRC. But the featureSets present in eutra container meant for MR-DC capabilities can potentially be re-used for LTE SA operation (as part of future size reduction optimizations).
Observation 3: In NR and LTE, the usage of references to featureSets imply that there is dependency between the RAT containers.
Therefore we see that a consistent set of filters for each RAT are needed to be known at the UE during NW ID assignment time, so that the UE can clearly know which capabilities in each RAT the assigned ID is meant to reflect. 
Observation 4: If filtered capabilities are reflected by the NW assigned ID for any of the RAT containers, the UE should clearly know the filters the NW intends to use (for each of the RATs).
There are multiple ways in which the filters can be provided to the UE:
· Even when the NW is interested in not requesting all the containers at the same time, the NW could provide the applied filters as part of UE capability enquiry.
· The NW can provide the filters as a transparent container in NAS signalling at the time of registration as proposed in [2] upfront, so that the UE gets a chance to provide the ID in the NAS signalling if it already has an ID that matches the capabilities based on the provided filters.
· Other means…
The below figure shows the above in a sequence diagram.
	



 Figure 1: NW can filters used in either the NAS message or in the UE capability enquiry message, and UE uses the filters to link the capability ID to the capabilities that are derived based on the filters

Proposal 1: If filters are used, the NW provides the applicable filters for LTE SA, NR SA and MR-DC (which ever are applied at the NW for the PLMN) before the NW assigns the capability ID to the UE. FFS whether they are provided with the ID or before. 
Proposal 2:  The UE shall associate the NW assigned capability ID to all the RAT capability containers it supports, where the capability is filtered based on the NW provided filters.

Conclusion and proposals
Observation 1: With the SA2 note stated above, it should be ok for the UE to link the ID to what is supported at the UE rather than what was reported earlier, as long as filters are not used.  
 Observation 2: A common capability that both RAN and UE should be aware, is needed for using temporary capability restriction.  This is applicable even with the introduction of RACS feature.
Observation 3: In NR and LTE, the usage of references to featureSets imply that there is dependency between the RAT containers.
Observation 4: If filtered capabilities are reflected by the NW assigned ID for any of the RAT containers, the UE should clearly know the filters the NW intends to use (for each of the RATs).
Proposal 1: If filters are used, the NW provides the applicable filters for LTE SA, NR SA and MR-DC (which ever are applied at the NW for the PLMN) before the NW assigns the capability ID to the UE. FFS whether they are provided with the ID or before. 
Proposal 2:  The UE shall associate the NW assigned capability ID to all the RAT capability containers it supports, where the capability is filtered based on the NW provided filters.
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