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1. Introduction

Concerning the representation, transmission, and handling of UE capability information that is currently specified in 3GPP (i.e. for UTRAN systems) a solution is given that defines the representation of UE capability information for each considered (inter-working) RAT. Although the individual representation is given as specified in the particular RAT (e.g. MS classmark information for GSM), the number of possible RATs is fixed and would have to be extended in case of an additionally considered RAT (cf. section 10.3.8.7 in TS 25.331 [1]).

For LTE systems a solution is proposed that is dealing with the UE capability information for other RATs in a more generic way in order to get an interworking towards existing and future RATs, including non-3GPP RATs. This proposal aims at a container-based approach, similar to a proposal of Ericsson [2], its differences to the Ericsson approach are also explained in [3].

2. Discussion

The following proposal does neither affect the representation and the very content of UE capability information for LTE, nor the LTE-specific handling of this information within an LTE radio network. It is proposed with respect to an avoidance of the shortcoming listed in the above introduction of the rather fixed representation and consideration of UE capability information for candidate RANs. This alternative comprises RAT-specific UE capabilities handled in a container structure. 

2.1
Details of the proposed mechanism

The container structure of the UE capability information is depicted in Fig. 1. On explicit request as well as in particular messages that contains the UE capability information element (IE), a container is generated by the UE separately for each supported radio technology containing its capability parameters.

While the RAT specific content is only defined within the particular standard the head of each container has to be equipped with a tag that is unique for and preferably identical in each radio technology that supports the mechanism. Consequently, on reception of such a container only the RAT tag of a container has to be decoded for the ascertainment whether the container has UE capability information of the own technology or of a different one. In the first case, the container content is decoded and used appropriately. In the latter case, the handling of the container depends on the presence of neighbouring RANs of the identified technology. If a neighbouring RAN of an identified technology is not present, the container can simply be dismissed. For possible inter-system handovers the (untouched) container can be kept for later usage or must be queried once again. After an inter-system handover decision the undecoded container is sent to the target RAN supporting the decision for acceptance of the handover. In any of the above cases, only a container of the own radio technology has to be decoded completely in LTE and therefore must be specified in detail within the standard. Any container of a different radio technology is handled undecoded in LTE. If neighbour RAT UE capability information is needed by the eNodeB it could be retrieved either by a consultation of a neighbouring RAN of the respective RAT [3], or alternatively by a supplied decoder of the particular RAT.

The UE capability information of the neighbouring RAT can be used as an input for advanced access selection decisions. For example, a LTE eNodeB may consider UTRAN and WiMAX UE capability information.
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Fig. 1: Example 1 of UE capability container mechanism

Fig. 1 shows an example of the proposed container mechanism applied to eUTRAN. On request (step 1) of eUTRAN (i.e. the eNodeB) a UE shall send its capability information (step 2) for its supported RATs. eUTRAN determines the RAT tags and decodes only the own LTE capability container. Furthermore, the received containers are store in the eNodeB and additionally can be sent to the EPC for further processing. During inter-RAT handover the capability information may be sent to the target RAN (step 3)

2.2
Identifed benefits

· If the decoding of a container content is only performed within a RAN of the particular technology, the needed coordination within 3GPP or even on the level towards other standardisation bodies is reduced.

· The handling of UE capability information from other RATs is simplified, since the container is handled undecoded on LTE level.

· A significantly reduced need for further standardisation efforts concerning the UE capabilities is achieved in case of additionally supported radio technologies for inter-system handover.

3. Conclusion

The proposal presents a generic framework for the structure and handling of UE capability information that promises a simplification in the treatment of capability information of other RATs received from a UE within an LTE network.

Since the decoding of a container content is only performed within a RAN of the particular technology (given by the RAT tag of the container) no detailed knowledge about the structure of the UE capability information is required in the serving RAN (LTE). 

As a result, the proposed structuring of the UE capability information into tagged containers decreases the efforts in standardisation for interworking with future radio access technologies.

4. Text proposal

It is proposed to capture the above text in TS 36.331 section 6.2.24 UE capability information
**** Start of first change ****

6.2.24
UE CAPABILITY INFORMATION

Used to transfer the UE radio access capabilities requested by the network


Signalling radio bearer: SRB1 or SRB2 (FFS)


RLC-SAP: AM


Logical channel: DCCH


Direction: UE -> E-UTRAN

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	Transaction identifier
	MP
	
	Integer [0..3]
	
	

	RAT separated UE radio access capability list
	MP
	1..n
	
	
	

	>RAT indication tag
	OP
	
	Enumerated (E-UTRAN, UTRAN, GERAN, CDMA2000, WiMAX, ...)
	
	

	>RAT specific UE radio access capability information container
	OP
	
	<ref>
	A single container per RAT (also for E-UTRA UE radio access capability information)
	

	UE radio access capabilities E-UTRA
	OP
	
	<ref>
	It is FFS if this includes all information relevant for E-UTRA, i.e. including inter-RAT information E-UTRAN needs to activate measurements
	

	UE radio access capabilities GSM/GERAN
	OP
	
	<ref>
	
	

	UE radio access capabilities UTRA
	OP
	
	<ref>
	
	


Editors note
The ‘UE radio access capabilities E-UTRA’ do not include AS- security capability information, since these are assumed to be the same as the NAS-security capabilities. Consequently it is also assumed that AS need not provide ‘man- in the middle’ protection for the security capabilities, i.e. it is assumed that NAS provides this functionality.

**** End of first change ****

It is proposed to capture the above text in TS 36.331 sections 6.3.6.8 UE radio access capabilities E-UTRA, 6.3.6.9 UE radio access capabilities GSM/GERAN, 6.3.6.10 UE radio access capabilities UTRA
**** Start of second change ****

6.3.6.8
UE radio access capabilities E-UTRA

Covering the E-UTRA capabilities as received in the according container for E-UTRA UE radio access capability
6.3.6.9
UE radio access capabilities GSM/GERAN

Covering the GSM/GERAN capabilities.
6.3.6.10
UE radio access capabilities UTRA

Covering UTRA capabilities.

6.3.6.9
UE radio access capabilities for other RATs than E-UTRA

Covering the UE radio access capabilities as received in an according container for UE radio access capability of other technology than E-UTRA. 
**** End of second change ****

It is proposed to capture the above text in TS 36.331 section 10.2.4 UE RADIO ACCESS CAPABILITY INFORMATION
**** Start of third change ****

 10.2.4
UE RADIO ACCESS CAPABILITY INFORMATION

UE radio access capability transfer, covering both upload & download


Transfer characteristics: tbs

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	UE radio access capability information
	MP
	
	<ref>
	Including E-UTRA, GERAN and UTRA radio access capabilities (separated)
	

	RAT separated UE radio access capability list
	MP
	1..n
	
	
	

	>RAT indication tag
	OP
	
	Enumerated (E-UTRAN, UTRAN, GERAN, CDMA2000, WiMAX, ...)
	
	

	>RAT specific UE radio access capability information container
	OP
	
	<ref>
	A transparent container per RAT (E-UTRA as well as any other supported RAT) as received by the UE
	


**** End of third change ****
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