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Abstract of the contribution: The paper discusses the currently specified requirements for using RACS IDs of the two possible types and concludes that the current requirements without restrictions is beneficial to allow flexible and robust RACS operation.
1. Introduction
In developing the RACS feature, two types of RACS IDs have been introduced along with functionality and requirements for the UE how to store and use RACS IDs of both types and functionality in the network how to handle UE signalled RACS IDs and allocation/assignment of new RACS IDs to the UE. In recent discussions it has been proposed to introduce restrictions on the type of RACS ID the UE is allowed to use at a certain point in time, and even that current specification should restrict what RACS ID can be used at a certain point in time. It is therefore needed to verify what the current specification actually requires and show the benefits of this flexible use.
2. Discussion
2.1 General
TS 23.501 and 23.401 specify the RACS functionality. In this discussion the 5GS case will be used, but the principles are equally valid for EPS.
In RACS there are two types of RACS IDs specified; PLMN allocated RACS ID and Manufacturer allocated RACS ID. In this paper the abbreviations P-RACS ID and M-RACS ID will be used. When both types are valid in the text, RACS ID will be used.
2.2 P-RACS IDs

P-RACS IDs are allocated by the network (UCMF) to identify a UE Radio configuration. When a certain UE Radio configuration is used by a UE, the network can allocate a P-RACS ID to that UE Radio configuration, store the mapping and assign the P-RACS ID to the UE for that UE Radio configuration.
2.3 M-RACS IDs

M-RACS IDs are allocated by the UE manufacturer and corresponds to a certain UE Radio configuration. The UEs using such Radio configuration can be provisioned with the corresponding M-RACS ID. The UCMF of a PLMN using M-RACS IDs to identify UE Radio configurations can be provisioned with such M-RACS ID to UE Radio configuration mappings.
2.4 Current UE RACS ID handling

A UE can have several Radio Configurations that can be used in a certain PLMN. The UE supporting RACS can for each Radio Configuration have several RACS IDs; 0, 1, 2 or more. There can be one M-RACS ID, if provisioned. There can be one or more P-RACS IDs, if assigned by different PLMNs, but as a P-RACS ID is valid in a specific PLMN we only need to consider a valid P-RACS ID for this discussion.
“The UE stores the mapping between the UE Radio Capability ID and the corresponding UE Radio Capability information for every UE Radio Capability ID it stores.”
When the UE needs to signal a RACS ID to inform the network of the UE Radio configuration in use, the RACS ID included in signalling is selected according to (23.501):

“If both PLMN-assigned for the current PLMN and UE manufacturer-assigned UE Radio Capability IDs are stored in the UE and applicable in the PLMN, the UE shall signal the PLMN-assigned UE Radio Capability ID in the Registration Request message.”
Thus, this simple rule of priority implies that P-RACS ID will be signalled if there is one, M-RACS ID only if there is no P-RACS ID and no RACS ID if there is neither P-RACS ID nor M-RACS ID for the UE Radio configuration in use.
The UE Radio configuration can be changed by the UE at any time and such change will trigger a registration procedure in which the RACS ID corresponding to the new UE Radio configuration is used in the signalling.
“It shall be possible for a UE to change, e.g. upon change in its usage settings, the set of UE Radio Capabilities in time and signal the associated UE Radio Capability ID, if available.”
The RACS ID to include after change is selected according to the same prioritization as above, and there is no further requirement on the UE for selecting only a RACS ID of a certain type depending on a possible RACS ID in use before changing UE Radio configuration.
Observation 1: The UE uses the same priority rule when signalling a RACS ID for a UE Radio configuration and is based on availability, not on limitation to a certain type of RACS ID.

2.5 Current network RACS ID handling
2.5.1 General
The network can support RACS using P-RACS ID or M-RACS ID or both. It has been mentioned in discussions that deployments using either of the three options are possible and it is an operator decision which alternative to deploy. Considerations for the three options are captured below.

2.5.2 P-RACS ID only deployment

In a P-RACS only deployment, the UCMF is not provisioned with M-RACS ID to UE Radio configuration mappings. UEs that signal either M-RACS ID or no RACS ID will be requested to provide the UR Radio Configuration OTA and the network will assign a P-RACS ID to the UE (possibly after allocation of the P-RACS ID) for subsequent use in the PLMN.
As the UEs will prioritize signalling of available P-RACS IDs, and otherwise be assigned a new P-RACS ID, there are issues identified with current type of RACS ID use and P-RACS ID deployments.
Observation 2: There are no issues identified with current type of RACS ID use and P-RACS ID deployments.
2.5.3 M-RACS ID only deployment

In a M-RACS only deployment, the UCMF is provisioned with M-RACS ID to UE Radio configuration mappings. UEs that signal M-RACS IDs that are provisioned and available in the network will result in using the corresponding UE Radio configuration in the network. UEs that signal a M-RACS ID not available in the network and UEs that signal no RACS ID will be requested to provide the UE Radio configuration OTA, and operation without RACS (UE storage in UE context) will be applied.
UEs are not expected to signal P-RACS IDs in a network deploying M-RACS only as no P-RACS IDs should have been assigned by the PLMN. If a misbehaving UE still uses a P-RACS ID the network can either handle it as no RACS ID was provided, or optionally request the UE to delete all its P-RACS IDs for this PLMN. The UE should subsequently return with M-RACS ID or no RACS ID.
Thus, there are no issues identified with current type of RACS ID use and M-RACS ID deployments
Observation 3: There are no issues identified with current type of RACS ID use and M-RACS ID deployments

2.5.4 P-RACS ID and M-RACS ID deployment

A P-RACS ID and M-RACS ID deployment is a combination of the two alternatives. The UCMF is provisioned with M-RACS ID to UE Radio configuration mappings and UEs using M-RACS IDs provisioned in the network will result in using corresponding UE radio configurations in the network. UEs signalling no RACS IDs will be handled as in the P-RACS only deployment and be assigned a P-RACS ID for subsequent use. UEs using P-RACS IDs will result in using corresponding UE radio configurations in the network.
In this deployment, the type of RACS ID used will depend on what is provided by the UE based on the priority rule captured in 2.4, combined with what is deployed and available in the network. There is no problem with different UEs using different type of RACS ID, even UEs of the same model (TAC) and possibly even same version (SV). Furthermore, there is no problem if the same UE changes from using one type of RACS ID to a different RACS ID at changing UE Radio configurations.
The availability of type of RACS ID depends on what has been provisioned in the UE, what has been previously used and assigned, time of network provisioning etc.

Observation 4: There are no issues identified with current type of RACS ID use and P-RACS ID and M-RACS ID deployments.

2.6 Switching type of RACS ID

Switching type of RACS ID used for certain UEs (models, versions) is mostly relevant for a P-RACS ID and M-RACS ID deployment and will depend of provisioning of the network with updated M-RACS ID to UE Radio configuration mappings. A practical and smooth method to do this would simply be to let new M-RACS IDs be taken into use when signalled by UEs, i.e. let valid P-RACS IDs be kept in use even if the UE is provisioned with a M-RACS ID now available in the network. To keep using a valid P-RACS ID should be no issue as there is no additional signalling involved with prolonged use. 
UEs that have no P-RACS ID for the newly network provisioned M-RACS ID (either no P-RACS ID was assigned or a delete was requested by the network) will use this M-RACS ID if available according to the RACS ID usage priority rule in the UE.
Thus, the above will result in that M-RACS IDs provisioned in the network will be gradually taken into use and there is no need to force UEs start using M-RACS IDs as this will result in additional network processing and OTA signalling.
Observation 5: There is no need to force UEs start using a M-RACS ID provisioned in the network as the M-RACS IDs will be gradually taken into use based on UE use and the RACS ID priority rule.

If there is a preference from the operator to “force” UEs supporting a newly provisioned M-RACS ID to start using this M-RACS ID, the network can be implemented to request such UEs to delete all P-RACS IDs. The network identification of applicable UEs can be implementation specific and the granularity of such deletion trigger depends on the parameters of the deletion trigger. A working mechanism to use for P-RACS ID deletion in UEs is proposed in 23.501 CR#1592 (S2-1911307).
Observation 6: The network can optionally request P-RACS ID deletion to achieve a quicker shift to M-RACS ID use.
2.6 Benefits of flexible RACS ID type usage
The currently specified flexible use of RACS ID type is beneficial from several aspects:
· The UEs supporting M-RACS ID need not be provisioned with M-RACS IDs for all its possible UE Radio configuration variations;
· UEs that cannot provide a valid M-RACS ID, for different reasons, after P-RACS ID deletion will be assigned a new P-RACS ID during registration and continue to use RACS;
· M-RACS IDs provisioned in the network will be gradually taken into use as requested by supporting UEs;

· No complex logic or handling is needed in the network to control and instruct UEs to use a specific type of ID.
Observation 7: There are several benefits of maintaining the currently specified flexible use of RACS IDs and types of RACS IDs.
3. Conclusion
The following observations were made in the above discussion:
Observation 1: The UE uses the same priority rule when signalling a RACS ID for a UE Radio configuration and is based on availability, not on limitation to a certain type of RACS ID.

Observation 2: There are no issues identified with current type of RACS ID use and P-RACS ID deployments.

Observation 3: There are no issues identified with current type of RACS ID use and M-RACS ID deployments

Observation 4: There are no issues identified with current type of RACS ID use and P-RACS ID and M-RACS ID deployments.

Observation 5: There is no need to force UEs start using a M-RACS ID provisioned in the network as the M-RACS IDs will be gradually taken into use based on UE use and the RACS ID priority rule.
Observation 6: The network can optionally request P-RACS ID deletion to achieve a quicker shift to M-RACS ID use.

Observation 7: There are several benefits of maintaining the currently specified flexible use of RACS IDs and types of RACS IDs.
Conclusion: The currently specified flexible use of RACS IDs and types of RACS IDs results in robust and simple RACS operation and should not be changed.
4. Proposal 
Following the observations captured above and the conclusion in 3, it is proposed to maintain the currently specified flexible rule for handling of RACS IDs and types of RACS IDs and not to introduce any restrictions in the type of RACS ID that is allowed at a certain point in time. It is further proposed to agree a method for the network to request deletion of P-RACS IDs stored in a UE, which can be used by operators that prefer taking M-RACS IDs in use directly by specific UEs.
Proposal 1: It is proposed to maintain the currently specified flexible rule for handling of RACS IDs and types of RACS IDs.

Proposal 2: It is proposed to agree a method for the network to request deletion of P-RACS IDs stored in a UE as proposed in 23.501 CR#1592 (S2-1911307).
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