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1. Overall Description:
SA2 would like to thank RAN2 for their efforts providing a timely reply LS on FS_RACS(_RAN), and would like to provide the following answers to their questions.

Regarding UE capability ID assignment by either the PLMN or the manufacturer:
Q1: Is it anticipated that both types of IDs would be supported in the PLMN at the same time?
A1: Although both types of IDs can be supported concurrently in a PLMN, there is no requirement to support both in a PLMN.

Q2: If so, is a single UE expected to support having both types of IDs assigned simultaneously?
A2: SA2 has identified one possible scenario. For a given set of radio capabilities the UE intends to use, if a manufacturer-specific ID is available in the UE but no PLMN-assigned ID is assigned, the UE will initially use the manufacturer-specific ID. If this manufacturer-specific ID is not understood by the network, the network requests the set of radio capabilities from the UE following which a PLMN-assigned ID is provided by the network to the UE. The UE then uses only this PLMN-assigned ID instead of the manufacturer-specific ID in this PLMN. Whether and how the UE could later re-use this manufacturer-specific ID in the PLMN is under discussion in SA2 and has not been concluded. SA2 would like to stress that at the moment no decision has been reached as to which mechanism(s) will be optional/mandatory. SA2 would also like to emphasize that at any time at most a single UE Capability ID is used between the UE and the network for a given set of radio capabilities – i.e. multiple UE Capability IDs are never used concurrently between the UE and the network for the same set of radio capabilities.

Q3: Can SA2 confirm that if both ID types are supported in the specification, a single value (code point) is intended to unambiguously identify a single set of UE capabilities, irrespective of the type of ID (i.e. there is no collision between code points for IDs of different types)?
A3: SA2 confirms that it is necessary to distinguish manufacturer-specific IDs from PLMN-assigned IDs. SA2 has not decided how this will be achieved (i.e. type and ID range or ID with a split range) and thinks this is a Stage 3 matter.

Regarding signalling an update to the UE capability ID after changing the capabilities or changing the capability ID:
Q4: RAN2 request further information on the circumstances under which a change of capabilities can happen for both UE-initiated and network-initiated changes.  In particular, RAN2 wonder if SA2 see a need to support more dynamic changes than currently possible, e.g. while the UE is in connected mode.
A4: SA2 would like to clarify that the UE capability ID is simply intended to replace instances where a set of radio capabilities is signalled. With this in mind, SA2 sees a need for a UE to be able to change the set of radio capabilities it provides to the network in time domain as is already possible without a UE Capability ID. SA2 does not foresee any need for any more dynamic changes than what is defined in Rel-15. SA2 does not anticipate any new procedures to allow change of UE radio capabilities in RRC_Connected mode. Rel-15 allows triggering a change of UE radio capabilities while the UE is in CM-CONNECTED state (RRC_Connected or RRC_Inactive), however the UE is first required to enter CM-IDLE state before its capabilities can be changed (via NAS Mobility Registration Update procedure) - the same principle holds in Rel-16.

Q5: If the mapping of capability IDs is updated, does it imply that a previously existing ID can be “recycled” to describe a new set of capabilities, and would a previously existing ID stored in the UE remain valid for future use?
A5: No. A UE Capability ID is not intended to be remapped in any normal condition. It is a static pointer to a unique set of radio capabilities.
· PLMN-assigned ID: static and valid throughout the PLMN that assigned it. 
· Manufacturer-specific ID: static and considered valid at least in the PLMN in which it is used. The same ID may be used by a UE in different PLMNs.
However, certain situations may result in the need for the network to provide a new PLMN-assigned ID (e.g. due to CN node failure resulting in a previous mapping no longer existing).

Q6: Based on the exemplary use cases in the interim conclusions, RAN2 understand that an update of the UE capability ID could be initiated either by the UE with the capability set change or the network without the capability set change (also depending on which UE capability ID solution is standardised in the end).  Can SA2 confirm this understanding?
A6.1: UE-initiated: Should the radio capability set intended for use by a UE need to change while the UE is presently using a UE capability ID associated to a different set, SA2 foresees: 
· If the UE has no applicable PLMN assigned ID for the new set:
· A manufacturer specific ID if available for the new set can be used, following which a PLMN-assigned ID may be provided by the network as described in A2 above; or
· The currently used UE capability ID and a delta set can be used, following which a new PLMN-assigned ID may be provided by the network (Note the use of a delta set is subject to its feasibility being confirmed by RAN2); or
· The new set would be provided explicitly by the UE following which a new PLMN-assigned ID may be provided by the network.
· If the UE has an applicable PLMN-assigned ID for the new set, the UE starts using it.
· Whether and how for a given set of capabilities, the UE could later re-use a manufacturer-specific ID in a PLMN after being provided a PLMN-assigned ID for this set is in this PLMN is under discussion in SA2 and has not been concluded.
A6.2: Network-initiated: no remapping is expected in normal circumstances (see A5). SA2 also agreed to prevent OAM remapping. However, the UE shall uses the latest PLMN-assigned ID provided by the network for a given set of radio capabilities in this PLMN.
· Whether and how for a given set of capabilities, the UE could later re-use a manufacturer-specific ID in a PLMN after being provided a PLMN-assigned ID for this set in this PLMN is under discussion in SA2 and has not been concluded.

Regarding keeping the mapping between UE capability IDs and radio capability sets unchanged once it is configured:
Q7: Considering the possibility of an update from the network side to the UE capability ID, under what circumstances could the mapping of IDs to capability sets change?
A7: No normal circumstances are anticipated where the mapping of IDs to capabilities sets would change. See A5 above. The only normal scenario where two different UE Capability IDs could point to the same set of radio capabilities for a UE is described above: in the interim situation when a manufacturer specific ID is initially used by the UE and later replaced by a PLMN-assigned ID.

Regarding existing RAN-based filtering specified in TS 38.331 (i.e. per list of frequency bands):
SA2 understands that the existing RAN-based filtering mechanisms in NR is primarily intended to minimize the amount of signalling on the radio interface. With this in mind, SA2 would like to understand whether there is any use for such filtering (and generally any filtering of radio capabilities) when RACS is used. SA2 understands a similar mechanism is also available in E-UTRA.
SA2 would further like to understand when filtering is used how an NG-RAN node determines (as of Rel-15) whether or not to require additional UE radio capabilities from the UE i.e. at handover and at connection set-up.

2. Actions:
To RAN2:
ACTION: 	SA2 kindly asks RAN2 to take the above answers into account, and welcomes additional feedback on the pending questions in RAN2. SA2 intends to close its study in its next meeting (SA2#131).
ACTION:	SA2 kindly asks whether RAN2 see a need for supporting any filtering of UE radio capabilities when RACS is used as opposed to using a UE Capability ID covering all radio capabilities of a UE. 
ACTION:	SA2 would further like RAN2 to clarify, when filtering of UE radio capabilities is used, how an NG-RAN node determines (as of Rel-15) whether or not to require additional UE radio capabilities from the UE i.e. at handover and at connection set-up.



3. Date of Next TSG-SA WG2 Meetings:
SA2#131	25 February-1 March 2019		Tenerife, SP
