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1. Background
1.1. Background Information
Per CT3 spec TS 29.675, the UE radio capabilities associated with a UE radio capability ID passed by the AF to the UCMF are encoded as the UE-CapabilityRAT-ContainerList as specified in TS 36.331 or TS 38.331, and the encoding of the UE-CapabilityRAT-ContainerList in 36.331 and 38.331 are as follows:
36.331
	UECapabilityRAT-ContainerList field descriptions

	ueCapabilityRAT-Container
Container for the UE capabilities of the indicated RAT. The encoding is defined in the specification of each RAT:

For E‑UTRA: the encoding of UE capabilities is defined in IE UE-EUTRA-Capability.

For UTRA: the octet string contains the INTER RAT HANDOVER INFO message defined in TS 25.331 [19].

For GERAN CS: the octet string contains the concatenated string of the Mobile Station Classmark 2 and Mobile Station Classmark 3. The first 5 octets correspond to Mobile Station Classmark 2 and the following octets correspond to Mobile Station Classmark 3. The Mobile Station Classmark 2 is formatted as 'TLV' and is coded in the same way as the Mobile Station Classmark 2 information element in TS 24.008 [49]. The first octet is the Mobile station classmark 2 IEI and its value shall be set to 33H. The second octet is the Length of mobile station classmark 2 and its value shall be set to 3. The octet 3 contains the first octet of the value part of the Mobile Station Classmark 2 information element, the octet 4 contains the second octet of the value part of the Mobile Station Classmark 2 information element and so on. For each of these octets, the first/ leftmost/ most significant bit of the octet contains b8 of the corresponding octet of the Mobile Station Classmark 2. The Mobile Station Classmark 3 is formatted as 'V' and is coded in the same way as the value part in the Mobile station classmark 3 information element in TS 24.008 [49]. The sixth octet of this octet string contains octet 1 of the value part of Mobile station classmark 3, the seventh of octet of this octet string contains octet 2 of the value part of Mobile station classmark 3 and so on. Note.

For GERAN PS: the encoding of UE capabilities is formatted as 'V' and is coded in the same way as the value part in the MS Radio Access Capability information element in TS 24.008 [49].

For CDMA2000-1XRTT: the octet string contains the A21 Mobile Subscription Information and the encoding of this is defined in A.S0008 [33]. The A21 Mobile Subscription Information contains the supported CDMA2000 1xRTT band class and band sub-class information.

For NR: The octet string contains the IE UE-NR-Capability as defined in TS 38.331 [82].

For EUTRA-NR: The octet string contains the IE UE-MRDC-Capability as defined in TS 38.331 [82]


38.331
	UE-CapabilityRAT-ContainerList field descriptions

	ue-CapabilityRAT-Container
Container for the UE capabilities of the indicated RAT. The encoding is defined in the specification of each RAT:

For rat-Type set to nr: the encoding of UE capabilities is defined in UE-NR-Capability.

For rat-Type set to eutra-nr: the encoding of UE capabilities is defined in UE-MRDC-Capability.

For rat-Type set to eutra: the encoding of UE capabilities is defined in UE-EUTRA-Capability specified in TS 36.331 [10].

For rat-Type set to utra-fdd: the octet string contains the INTER RAT HANDOVER INFO message defined in TS 25.331 [45].


In TS 29.122 subclause 5.16.2.1.4 Type: RacsConfiguration. This type represents a single UE radio capability configuration data provided by the SCS/AS to the SCEF. 

Table 5.16.2.1.4-1: Definition of type RacsConfiguration

	Attribute name
	Data type
	Cardinality
	Description
	Applicability (NOTE 1)

	racsId
	string
	1
	The UE radio capability ID provided by the SCS/AS to identify the UE radio capability data. See 3GPP TS 23.003 [14] for the encoding.
	

	racsParamEps
	string
	0..1
	The UE radio capability data in EPS, its encoding shall comply with the UE-CapabilityRAT-ContainerList as defined in subclause 6.3.6 of 3GPP TS 36.331 [59]. (NOTE 2)
	

	racsParam5Gs
	string
	0..1
	The UE radio capability data in 5GS, its encoding shall comply with the UE-CapabilityRAT-ContainerList as defined in subclause 6.3.3 of 3GPP TS 38.331 [60]. (NOTE 2)
	

	imeiTacs
	array(TypeAllocationCode)
	1..N
	Related UE model's IMEI-TAC values
	

	NOTE 1:    Properties marked with a feature as defined in subclause 5.16.4 are applicable as described in subclause 5.2.7. If no features are indicated, the related property applies for all the features.
NOTE 2:   At least one of racsParamEps or racsParam5Gs shall be provided.


1.2. Scope of RACS
Based on the background information in 1.1, for the network side, the following radio capabilities can be included in the scope of RACS when NW implements RACS:

1)
GERAN radio capabilities
2)
cdma2000 radio capabilities

3)
UTRAN radio capabilities
Also, The UE Radio Capability ID maps to the UE radio capabilities currently enabled at the UE, including:

1)
GERAN radio capabilities
2)
cdma2000 radio capabilities

3)
UTRAN radio capabilities
2. Discussion
2.1. The problem of the UTRAN radio capabilities
In C1-094113 24.301 CR0511 (CT1 #60 Sevilla, Spain, 24-28 August 2009), it specified that the UE does not need to inform network when the UTRAN capability change.
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There are 2 reasons in C1-094113 for such change
1)
The START PS parameters (which is in the UE security information2 (which is in the INTER RAT HANDOVER INFO defined in 25.331)) will have changed each time the UE returns from UTRAN to E-UTRAN, even if the UE does not change any configuration

2)
The eNB will retrieve the UTRAN radio capability (i.e., the INTER RAT HANDOVER INFO defined in 25.331) directly from the UE, if needed.
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combined tracking area updating procedure when the UE's radio capability for
GERAN, UTRAN or cdma2000 has changed.

But RAN2 recently decided that the UTRAN radio capability shall not be stored in
the MME for later handover to UTRAN. (Instead the eNB will retrieve the UTRAN
radio capability directly from the UE, if needed.) The reason for this change is
that RAN2 modified the handling of the START PS parameters for the security in
UTRAN, and consequently, these parameters will have changed each time the
UE returns from UTRAN to E-UTRAN. So, effectively, the UE would need to
perform a tracking area updating procedure at each intersystem change from
UTRAN to E-UTRAN, i.e. ISR would be deactivated in one direction.

Removal of the requirement to perform a normal or combined tracking area
updating procedure if the UTRAN radio capability has changed

Without the change, the UE would need to perform a tracking area updating
procedure at each intersystem change from UTRAN to E-UTRAN, i.e. ISR would
be deactivated in one direction





3. Problems
-
For a UE with valid RACS ID for its current radio configuration, the ID will be invalidated each time the UE returns from UTRAN to E-UTRAN even if the UE does not change any configuration.

-
One occurance of UTRAN related inter-system change will consume a RACS ID, which may drain out the RACS ID quickly.
-
The RAN will not leverage the UTRAN radio capability acquired from core network (e.g., from UCMF, AMF, MME), instead the RAN will query the the INTER RAT HANDOVER INFO by itself when needed. It is meaningless to include UTRAN capability in the scope of RACS because the RAN will not use it at all.
-
For a 5GS registered UE which has a valid RACS ID, it is not required to do mobility and periodic registration update when the GERAN/cdma2000 radio capapbilities change thus the UE and network may have different understanding on the same RACS ID.
4. Solution
4.1. Change 1
It is proposed that the UTRAN capability is excluded from the scope of RACS.
4.2. Change 2
It is possible for the network to include GERAN and cdma2000 radio capabilities into the scope of RACS, thus a UE with a valid RACS ID changes GERAN or cdma2000 capabilities needs to treat this operation as "change current UE radio configuration". Therefore, after this operation the UE need to initiate the registration procedure for mobility and periodic registration update.
5. Proposal
It is proposed that CT1 discusses the proposed solution. 4 CRs corresponding to the solution are proposed in
-
C1-206030 (24.301 R16)

-
C1-206031 (24.301 R17)

-
C1-206032 (24.501 R16)

-
C1-206033 (24.501 R17)
6. Appendix: Information from TS 25.331
10.2.16d          INTER RAT HANDOVER INFO
This message is sent by the UE via another radio access technology to provide information to the target RNC when preparing for a handover to UTRAN.
      RLC-SAP: N/A (Sent through a different RAT)

      Logical channel: N/A (Sent through a different RAT)

      Direction: UE  UTRAN

	Information Element/Group Name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Radio Bearer IEs
	
	
	
	
	

	Predefined configuration status information
	OP
	
	Predefined configuration status information 10.3.4.5a
	
	

	Predefined configuration status information compressed
	OP
	
	Predefined configuration status information compressed 10.3.4.5b
	
	REL-5

	UE Information elements
	
	
	
	
	

	UE security information
	OP
	
	UE security information 10.3.3.42b
	
	

	UE security information2
	OP
	
	UE security information2

10.3.3.42c
	
	REL-6

	UE Specific Behaviour Information 1 interRAT
	OP
	
	UE Specific Behaviour Information 1 interRAT 10.3.3.52
	This IE shall not be included in this version of the protocol
	

	UE capability container
	OP
	
	
	
	

	>UE radio access capability
	MP
	
	UE radio access capability 10.3.3.42
	
	

	>UE radio access capability extension
	MP
	
	UE radio access capability extension 10.3.3.42a
	Although this IE is not always required, the need has been set to MP to align with the ASN.1
	

	UE radio access capability compressed
	OP
	
	UE radio access capability compressed

10.3.3.42o
	
	REL-5

	UE radio access capability comp 2
	CV-Fdd
	
	UE radio access capability comp 2 10.3.3.42oa
	
	REL-6

	UE radio access capability comp for 1.28 Mcps 
	CV-128Tdd
	
	UE radio access capability comp for 1.28 Mcps TDD 10.3.3.42ob
	
	REL-8

	Support for F-DPCH
	CV-SupportForHS
	
	Enumerated (TRUE)
	Presence of this information element indicates that F-DPCH is supported by the UE.

Absence of this information element indicates that F-DPCH is not supported
	REL-12


	Condition
	Explanation

	Fdd
	This IE is mandatory present for FDD, otherwise it is not needed.

	128Tdd
	This IE is mandatory present for 1.28 Mcps TDD, otherwise it is not needed.

	SupportForHS
	This IE is mandatory present if the UE supports HS-PDSCH, otherwise it is not needed.


10.3.3.42c          UE security information2

Upon receiving a UE information request from another system, the UE shall indicate the requested security information. The UE security information includes the following RRC information.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	START-PS
	MP
	
	START 10.3.3.38
	START values to be used in this CN domain.
	Rel-6


