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Abstract of the contribution: Cases of RACS ID assignment and expected UE action at storage of the RACS information in non-volatile memory are discussed.
1. Introduction

NAS needs to support signaling of a RACS ID from the UE to the network to indicate the current radio capability configuration of the UE. The RACS ID allocated by the network for the UE radio configuration the UE shall use is assigned to the UE via NAS and stored in the UE for subsequent indication to the network. This paper discusses in what cases RACS ID can be signaled to the UE from a stage 3 perspective and what actions at storage of RACS information in non-volatile memory are needed.
2. Discussion
2.1 Overview
A RACS ID is used to identify UE radio capability information shared between the network and the UE to avoid repeated signaling of UE radio capability information over the air. The UE includes a valid RACS ID for the UE radio capabilities configuration the UE uses at initial registration/attach and at change of valid RACS ID at mobility registration/mobility TAU. The valid RACS ID can be a network-assigned RACS ID previously allocated by this PLMN or a manufacturer-assigned RACS ID. The PLMN-assigned RACS IDs are higher prioritized than manufacturer-assigned RACS IDs. If no valid RACS ID exists in the UE, there will be no RACS ID included. A RACS support indication is always included in Initial registration/Attach/mobility registration/mobility TAU.
When the network receives a known valid RACS ID from the UE, this is taken in use for the UE and stored in the UE context. In this case there is no RACS ID sent back to the UE in the accept message.
When the network receives:

· a manufacturer-assigned RACS ID; or
· no RACS ID

when the network uses network-assigned RACS IDs, the network needs to retrieve the UE radio capabilities of the UE and retrieve or allocate a corresponding RACS ID. The network includes this RACS ID in the accept message and the UE shall store the RACS ID with a mapping to the used UE radio capabilities configuration in non-volatile memory. The RACS ID is subsequently used to represent the UE radio capabilities configuration in this PLMN.
The above describes the normal successful behavior as captured in stage 2 and does not take stage 3 specific considerations into account, e.g. error cases, RACS support variation, restoration procedures and abnormal cases. 
2.2 RACS ID protocol aspects
The UE provides a either a manufacturer-assigned RACS ID, a network-assigned RACS ID or no RACS ID in applicable cases depending what it has available and whether the UE needs to inform the network of a RACS ID. The network includes a either a network-assigned RACS ID or no RACS ID.
Apart from the normal expected cases of RACS ID in request messages and accept messages described in 2.1 above, there are combinations possible in the protocol and it needs to be decided if these are valid and need to be covered in stage 3. In below tables for Initial registration/Attach and Mobility registration/TAU cases are indicated
	
	Same RACS ID in accept message
	Different RACS ID in accept message
	No RACS ID in accept message

	Network-allocated RACS ID in request message
	· Should not occur, network faulty behavior
	· Provided RACS ID not available in the network any longer (database maintenance, database restoration/failure)

· Provided RACS ID available in the network but the network wants to use a different RACS ID (database maintenance, network specific use of RACS ID structure)
	· Normal case when UE provided RACS ID is still available in the network; or

· RACS (network-allocating) non-supporting network

	Manufacturer-allocated RACS ID in request message
	· Should not occur, network faulty behavior
	· Normal case when RACS (network assignment) supporting network assigns a RACS ID to the UE
	· Normal case when UE provided RACS ID is available in the network; or

· RACS (network-assignment) non-supporting network

	No RACS ID in request message
	n/a
	· Normal case when RACS (network assignment) supporting network assigns a RACS ID to the UE
	· RACS (network-assignment) non-supporting network


Table 2.2-1: Initial registration/Attach
	
	Same RACS ID in accept message (as the valid ID in the UE)
	Different RACS ID in accept message (than the valid ID in the UE)
	No RACS ID in accept message

	Network-allocated RACS ID in request message
	· Should not occur, network faulty behavior
	· Provided RACS ID not available in the network any longer (database maintenance, database restoration/failure)

· Provided RACS ID available in the network but the network wants to use a different RACS ID (database maintenance, network specific use of RACS ID structure)
	· Normal case when UE provided RACS ID is still available in the network; or

· RACS (network-allocating) non-supporting network

	Manufacturer-allocated RACS ID in request message
	· Should not occur, network faulty behavior
	· Normal case when RACS (network assignment) supporting network assigns a RACS ID to the UE
	· Normal case when UE provided RACS ID is available in the network; or

· RACS (network-assignment) non-supporting network

	No RACS ID in request message
	· Network internal signaling failure of RACS ID leading to re-assignment of the same RACS ID.
	· Network internal signaling failure of RACS ID leading to assignment of a new RACS ID;
· Provided RACS ID not available in the network any longer (database maintenance, database restoration/failure); or

· Provided RACS ID available in the network but the network wants to use a different RACS ID (database maintenance, network specific use of RACS ID structure).
	· Normal case when RACS ID available in the network still applies; or

· RACS (network-assignment) non-supporting network


Table 2.2-2: Mobility registration/TAU

Observations from above tables:
Observation 1 (blue): There could be unexpected “replay” of an already valid RACS ID in the UE (either just signaled or the last signaled ID) signaled to the UE in abnormal and error cases. The received value is anyway the valid ID in the network and should still be used by the UE.
Observation 2 (yellow): There can be cases when situations when there is an unexpected change of a UE valid RACS ID. These can be error cases or abnormal cases. The received value is the valid ID in the network and should subsequently be used by the UE. The UE should update its stored RACS ID for the radio capability configuration/PLMN combination stored in non-volatile memory.
Observation 3 (green): In the normal cases the stage 2 captures the UE requirements on use and storage of the valid RACS ID. If a RACS ID is received, it is the valid ID in the network and should subsequently be used by the UE. If no RACS ID is received, the valid ID in the UE, if any, should continue to be used by the UE.
Observation 4 (red): In cases when no RACS ID is signaled from the network, this can be because RACS (network-allocation) is not supported by the network. There is no direct action needed in the UE that differs from the green cases of the same signaling on use and storage of RACS ID in the UE.
From above observations 1-3, it can be concluded that a received RACS ID from the network is the RACS ID valid and used in the network. Even if not expected via explicit signaling, the UE should always accept as a valid RACS ID. The UE should store this RACS ID for UE radio capability configuration/PLMN combination, if not already stored. Any existing different stored RACS UE radio capability configuration/PLMN combination should be deleted, as there should be only one RACS ID used by the UE for a specific UE radio capability configuration/PLMN combination.
Proposal 1: It is proposed for robustness and handling of unexpected, abnormal and error cases that a RACS ID received from the network is stored for the current UE radio capability configuration/PLMN combination, if not already present, and any different RACS ID for the current UE radio capability configuration/PLMN combination is deleted.

3. Proposal

As discussed above, there are cases when RACS ID signaling from UE to the network not captured by stage 2 could occur. For stage 3 requirements of RACS, it is therefore proposed:
Proposal 1: It is proposed for robustness and handling of unexpected, abnormal and error cases that a RACS ID received from the network is stored for the current UE radio capability configuration/PLMN combination, if not already present, and any different RACS ID for the current UE radio capability configuration/PLMN combination is deleted.

If not captured by CRs to the present meeting, Ericsson will provide needed CRs to the next CT1-meeting.
