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1. Introduction

A method basing on containers with RAT-specific content for the transfer and handling of UE capability information has been proposed in [1]. Its basic idea is an avoidance of the need for the definition (and therefore for a standardisation) and a decoding of UE capability information for a RAT other than LTE (i.e. inter-RAT capabilities). A solution for obtaining inter-RAT capability information avoiding the metioned decoding of such a container by an LTE system is shown in this accompanying proposal.

2. Discussion

Similar to an earlier proposal by Ericsson [2], a transfer of UE capability information for different RATs within containers for each RAT is considered to be advantageous for the handling and forwarding of this information to neighbouring RANs, especially those of a different RAT.

In contrast to the mentioned Ericsson proposal – where UE capability information is included in a RAT-individual container and an additional part that is readable by the eNodeB – our approach avoids a doubling of this transferred information.

2.1
Details of the proposed mechanism

The referred container structure of the UE capability information and its respective handling concerning UE capability information for LTE has been proposed in a principal contribution [1].

The basic idea of the proposal [1] is an avoidance of definition and handling of UE capability information for other RATs than LTE from within an e-UTRAN radio controller (i.e. an eNodeB). UE capability information for a particular RAT (including LTE) is transferred by the UE to its serving eNodeB due to an explicit request or during an appropriate procedure as separate containers for each RAT. Their particular content has to be defined by the respective RAT. An LTE system only has to decode the container that is indicating LTE specific UE capability information. Containers of different RATs won't be decoded by an eNodeB.

During normal operation of the eNodeB it may happen that this eNodeB needs information about the capability for another RAT of a served UE. An exemplary reason would be an existing neighbouring RAN of a different RAT towards which handovers can be performed. In this case, the eNodeB needs information about matching capabilities between the considered UE and the neighbouring RAN for a statement of continuation of an ongoing service in case of an inter-RAT handover.

Since the eNodeB shall not decode the received UE capability container for the considered RAT by itself, the particular neighbouring RAN of the considered RAT will be queried for this information. This is realised by sending a query message towards this RAN which contains an indication for the needed information and the UE capability container for this RAT as received by the UE. The neighbouring RAN in turn decodes the RAT-specific content of the container and sends a response message comprising the requested information.

[image: image1.emf]Query

Answer

RAT

-

TAG

RAT 1 term.

capabilities

Container 1

RAT

-

TAG

RAT 2 term.

capabilities

Container 2

RAT

-

TAG

RAT n term.

capabilities

Container n

UE capability

information

container

e-UTRAN

(LTE)

RAN 2

(diff. RAT)

RAT

-

TAG

RAT 2 term.

capabilities

CapabilityQuery

CapabilityAnswer

Parameter1



Parameterx

1

2

3 4

UE

Query

Answer

RAT

-

TAG

RAT 1 term.

capabilities

Container 1

RAT

-

TAG

RAT 2 term.

capabilities

Container 2

RAT

-

TAG

RAT n term.

capabilities

Container n

UE capability

information

container

e-UTRAN

(LTE)

RAN 2

(diff. RAT)

RAT

-

TAG

RAT 2 term.

capabilities

CapabilityQuery

CapabilityAnswer

Parameter1



Parameterx

1

2

3 4

UE


Fig. 1: Consultation mechanism for inter-RAT UE capability information

Fig. 1 shows an example of the proposed consultation mechanism applied to eUTRAN. The request for UE capability information (step 1) and the response by the UE realised by means of containers for each supported RAT has been described extensively in [1]. 

On a demand for information on UE capability for a different RAT, the eUTRAN shall send the particular tagged container in a query message to the neighbouring RAN of that RAT (step 3) including an indication for the kind of information that shall be returned by the neighbouring RAN. In case of a considered handover the request for matching capabilities can be supplemented with information about the ongoing service to maintain, e.g. bandwidth needs or QoS demands (for a conversational, best effort, or streaming service). 

The received information comprises indications for the requested information, i.e. for a potential handover or for matching measurement capabilities. Limitations on the supported capabilities can be returned as well. This additional information can comprise an offered gross bandwidth (as an indication of supported amendments, e.g. EDGE, HSPA, 802.11a,b,g,n,  etc.), a limitation concerning supported frequency bands (e.g. PCS1900, 5 GHz WLAN, etc.), or a need for measurement gaps. The requested information shall be returned by the neighbouring RAN (step 4).

A consultation of the neighbouring RAN can take place on varying occasions. A rerun of the procedure can be triggered by the eNB in case of changed conditions, e.g. due to mobility reasons or due to a change of service parameters. 

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

· A reduced overhead compared to the solution shown by the Ericsson contribution [2], proposal 8.

3. Conclusion

The proposed consultation mechanism reduces the effort that has to be spent on inter-RAT UE capability information in LTE for a support of interworking towards other (especially non-3GPP) radio access technologies.

4. Text proposal

It is proposed to capture the above text in TS 36.331 section 10.2 RRC messages transferred across network nodes
**** Start of first change ****

10.2.1
INTER RAT MESSAGE

Inter-RAT message, e.g. a handover command


Transfer characteristics: tbs

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	Inter-RAT message
	MP
	
	<ref>
	E.g. source eNB sends the handover command generated by the target RAN generates the entire RRC to the UE
	


10.2.1.1
UE RADIO ACCESS CAPABILITY INFORMATION INQUIRY 

This RRC message is sent as INTER RAT MESSAGE (10.2.1) between network nodes for an eNB-initiated inquiry of UE radio capability information for a technology other than E-UTRA to a neighbouring network node of the according technology.


Direction: source eNB/RAT(target RAT

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	Requested information
	
	
	
	
	

	Request for matching capabilities for potential HO
	MP
	
	Boolean
	
	

	>QoS indication
	OP
	
	Enumerated
	Indicates the ongoing service to maintain (e.g. for Conversational, Best effort, or Streaming service)
	

	>Bandwidth demand
	OP
	
	<ref>
	
	

	Request for indication of matching capabilities for measurements
	MP
	
	Boolean
	see note
	

	Supplied UE capability container
	
	
	
	
	

	UE radio access capability information container
	MP
	
	<ref>
	UE radio access capability information of the neighbouring RAT.
	


Note: Detailed information on configuration of inter-RAT measurements are already available to the eNB by supplied neighbourhood information on eNB configuration (e.g. on pilot channels, measurement gaps). Therefore, the eNB does only to be informed about UE's matching capability for measurements of the considered target RAT.

10.2.1.2
UE RADIO ACCESS CAPABILITY INFORMATION ANSWER 

This RRC message is received as INTER RAT MESSAGE (10.2.1) by an eNB as a result of an inquiry of UE radio capability information for a technology other than E-UTRA to a neighbouring network node of the according technology.


Direction: target RAT ( source eNB/RAT

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	Indication for matching capabilities on potential HO
	MP
	
	Boolean
	
	

	>Offered gross bandwidth
	OP
	
	<ref>
	
	

	Indication for capability of measurements in target RAT
	MP
	
	Boolean
	see also note in section 10.2.1.1
	

	>Supported frequency band list
	OP
	1..n
	
	
	

	>>Frequency band
	OP
	
	<ref>
	
	

	>Need for measurement gaps
	OP
	
	Boolean
	
	


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