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Abstract of the contribution: this contribution addresses the solution to support coexistence and switching between the two flavours of UE radio capability ID
Discussion
When the PLMN assigned method to allocate the UE Radio Capability ID for a UE is used, the UCMF allocates dynamically the UE Radio Capability IDs based on methods that are outside 3GPP scope. A PLMN however may decide (form the start or at some point for certain UE models) to also use UE manufacturer assigned UE Radio Capability IDs (the case where the network ONLY uses UE manufacturer assigned can only exist if all UEs manufacturers have the infrastructure in place to manage this process, which during the TR phase was excluded as long tail manufacturers may not have the scale to support this globally).
This paper proposes a solution on how to address the problem of progressively or partly introduce UE manufacturer ID support.
Proposed solution
In previous meetings a proposal was made to just send a command to delete the PLMN assigned IDs when a PLMN decides to switch to UE manufacturer assigned mode, but this is not a solution as this would be a permanent condition in the PLMN (i.e. whenever a UE sends a PLMN assigned ID or at any time the PLMN would send this indication) and also have the side effect to cause UE’s that have no UE manufacturer ID to get this command only then to be assigned a PLMN assigned ID. Also, it does not resolve the issue of cleaning up in the network side the cached UE Radio Capability IDs for the UEs that switch to UE Manufacturer-assigned handling (note that in any PLMN not all UEs will be switched to UE manufacturer assigned UE Radio Capability IDs so a solution that erases all the PLMN assigned IDs in the network caches is not suitable or extremely suboptimal as it will mean rebuilding all the caches in the network whenever a single UE model is switched to manufacturer assigned ID and obtaining again the capabilities from all UEs that are using PLMN assigned IDs)
Another possible solution is to indicate in broadcast channel the PLMN prefers the UE manufacturer assigned IDs to be used, however the PLMN must be ready to assign PLMN assigned IDs if the PLMN has not yet got the UE manufacturer assigned UE Radio Capability IDs for the specific UE model. It means that when the UE receives a PLMN assigned ID in a PLMN that prefers UE manufacturer assigned UE Radio Capability IDs, then it has to remember to use the PLMN assigned ID anyhow in this PLMN (i.e. it has to store a flag that allows it to override the PLMN preference).
It also means that if at a certain point the PLMN UCMF is populated with the UE manufacturer assigned UE Radio Capability IDs for a specific UE model (identified by a TAC - Type Approval code), the PLMN it needs to indicate to the UE that it can start using the UE manufacturer assigned IDs explicitly also (as the previous indication to use PLMN assigned IDs shall be invalidated). So the support in the network and in the UE of a per UE indication at some point is still need regardless.
A solution to the issues above is to allow the AMFs to switch to UE manufacturer assigned ID based RACS by TAC. So, when a UCMF is populated with the UE manufacturer assigned UE Radio Capability IDs, it shall indicate to the AMFs that a certain TAC now can use UE manufacturer assigned UE Radio Capability IDs (or right away the UCMF provides the UE manufacturer assigned UE Radio Capability IDs to the AMF, and these bear the TAC of the UE model that is affected). This way when the UE registers, the Registration Accept message or a UE configuration Update message provides the UEs that are associated of the TACs that need to use UE manufacturer assigned UE Radio Capability IDs with positive indication the UE can start using the UE manufacturer IDs. Of course this information can be sent at any time also with a UE configuration update to the UE, e.g. for those registered UEs that have a TAC that is required to use UE manufacturer assigned UE Radio Capability IDs.
By analysing the above one can observe then that the broadcasting step is not providing massive advantage (in fact it has anyhow to come with ability override the broadcasted behaviour for a UE which has PLMN assigned ID and a manufacturer ID but he PLMN has not got the mapping for the specific UE, and then still another per UE indication telling this Ue model now has a UE manufacturer assigned IDs database and so it can use the manufacturer assigned Ue radio capability IDs) as what matters is whether the PLMN does have the UE manufacturer assigned UE Radio Capability IDs for a UE and not just to trigger the UE to send the UE manufacturer assigned UE Radio Capability IDs in the Registration Request message. So, broadcasting the preferred behaviour is just a minor, if at all, optimisation. Hence, it is proposed that the solutions is defined as follows (with reference to 5GS but an equivalent behaviour can be derived for the EPS):
1) The AMF keeps a list of TACs that are enabled to use UE manufacturer IDs. This can be progressively populated by the UCMF when the UCMF receives the dictionary for a TAC. This list shall be kept in non-volatile storage by the AMF, but it can be retrieved at any time from UCMF if for any reason the AMF misses this list (e.g. the AMF needs to be bootstrapped, or enter service the first time)
2) If a UE registers (or is registered) with the AMF with a PLMN assigned type of UE Radio Capability ID and the TAC is in this list, the AMF shall indicate to the UE in Registration accept message (or UE Configuration Update command) that the PLMN requires sending the UE manufacturer assigned UE Radio Capability IDs and not the PLMN assigned ID. This will be the behaviour the UE stores for this PLMN even when the UE is deregistered. The UE erases all the PLMN assigned IDs for the PLMN when it receives indication the PLMN supports UE manufacturer assigned. The UE reregisters immediately with a UE manufacturer assigned UE Radio Capability ID.
3) If the UE registers (or is registered) with a UE manufacturer assigned UE Radio Capability IDs but the PLMN does not store (or for any reason decommissions or cannot access) the mapping to UE Radio capabilities for this UE’s TAC, then the AMF indicates in registration accept (or UE Configuration Update Command) to use PLMN assigned IDs. A PLMN assigned ID is then provided to the UE for the UE current radio capabilities. This PLMN assigned UE radio capability ID could also be directly provided in the registration accept message (so no indication is needed), or separately in a UE configuration Update after the UE registration completes. This information shall be stored and clears any previous information that the UE shall use UE manufacturer assigned UE Radio Capability IDs (implicitly anyhow a UE that has a PLMN assigned ID shall use it). This enables to switch from UE manufacturer assigned to PLMN assigned method or it allows to use PLMN assigned ID in a PLMN where some UEs can operate in PLMN assigned mode even if they have a UE manufacturer ID assigned by the manufacturer (e.g. the PLMN operator has not yet got the dictionary for that UE) but some in UE-manufacturer assigned mode)
4) If the UE registers without indicating any UE Radio Capability ID, then the PLMN assigned ID is provided if the UE’s TAC is not in the list of UE model that use UE-manufacturer-assigned UE Radio Capability ID. Otherwise, a PLMN assigned ID is used anyhow but the network logs an error as the UE model identified by this TAC value is experiencing some sort of misconfiguration.
5) The RAN and CN store the PLMN assigned IDs with the related TAC (s), so the RAN and CN can receive indication these are stale when the UE manufacturer assigned UE Radio Capability IDs become supported for a UE TAC in a PLMN. A TAC that switches to UE manufacturer assigned UE Radio Capability IDs is indicated to the RAN via non-UE associated signalling by the AMF. The UCMF allows AMFs to subscribe to updates of what TAC use UE manufacturer assigned UE Radio Capability IDs as the UCMF is populated with the related UE manufacturer assigned UE Radio Capability IDs.
6) Each PLMN-assigned ID should be associated in the RAN and CN caches to the TAC(s) it is associated with. The TAC of the UE needs all the time to be transferred and passed in signalling interfaces between network nodes when the related PLMN-assigned UE Radio Capability ID is sent. When a PLMN assigned UE Radio Capability ID that is cached in the RAN or AMF has no association with any TAC because all of the TAC(s) they relate to have transitioned to UE manufacturer assigned UE Radio Capability ID, then it is removed from the cache.
7) The TAC needs not be part of the PLMN assigned UE-capability ID as multiple IMEI/PEIs can share the same UE Radio Capability ID.

Conclusion
It is proposed that the handling of UE manufacturer assigned UE Radio Capability IDs based RACS and switch from PLMN assigned to UE manufacturer assigned UE Radio Capability IDs as indicated above.
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