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1. Introduction
In [1] increased LTE UE capability reporting was analysed, with regards to reporting the ever growing number of LTE capabilities reported in UMTS. It was also pointed out that this could lead to delays in the RRC connection establishment procedure due to the increase in the RRC Connection Setup Complete message size and also a greater probability that RRC connection setup could fail. This document discusses the LTE capabilities in UMTS, and proposes a solution to reduce the reporting of such capabilities.
2. Discussion
The general LTE capabilities reported in UMTS are contained in the “UE E-UTRA Capability" IE in "Inter-RAT UE radio access capability". The LTE capabilities are an octet string and formatted and coded according to the UE-EUTRA-Capability information element in TS36.331 (where the first/leftmost/most significant bit of the first octet of the octet string contains bit 8 of octet 1 of the UE-EUTRA-Capability IE)
Additionally there are further LTE capabilities associated with compressed mode measurements in the "UE radio access capability extension".
Both of the above sets of LTE capabilities are contained in the RRC Connection setup complete message and the UE capability Information message. (The UE capability Information message is used in the capability enquiry procedure)
As in [2], the likely proposed way to reduce the message size is for the network to request the information only for specific bands, if signalling is supported by the UE. Further in this document we discuss how this could be achieved in UMTS, in order to reduce the message size.
For UMTS, the "Capability Update Requirement" IE (tabular shown in Annex) is used in the UE Capability Enquiry and the RRC Connection Setup messages. With this IE the network can request the UE to only include particular UE capabilities, based on RAT. Hence all LTE UE capabilities could be excluded from the RRC Connection Setup Complete message, however this seems somewhat a restricted approach when an alternative mechanism is for the UE to report some capabilities which would be useful to the network. It is also likely that the surrounding LTE cells that can be used for handover or redirection support only a limited number of bands.
The suggested solution is to enhance the "Capability Update Requirement" IE, with a list of one or more LTE bands. Then in the RRC Connection Setup Complete and UE Capability Information messages, the UE reports only the capability information pertaining to the listed (requested) LTE bands. Thus an updated "Capability Update Requirement" IE could appear as:
Capability Update Requirement
This IE indicates to the UE which specific capabilities to transfer to the network.

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

	UE radio access FDD capability update requirement
	MP
	
	Boolean
	TRUE indicates update required
	

	UE radio access 3.84 Mcps TDD capability update requirement
	MP
	
	Boolean
	TRUE indicates update required
	Name changed in REL-4

	UE radio access 7.68 Mcps TDD capability update requirement
	MP
	
	Boolean
	TRUE indicates update required
	REL-7

	UE radio access 1.28 Mcps TDD capability update requirement
	MP
	
	Boolean
	TRUE indicates update required
	REL-4

	System specific capability update requirement list
	OP
	1 to <maxSystemCapability>
	
	In this version, a maximum size of 4 of the list shall be applied and any items after the 4th item in the list shall be ignored.
	

	>System specific capability update requirement
	MP
	
	Enumerated (GSM 
	Five spare values needed.
	

	
	
	
	, GERAN Iu
	
	REL-5

	
	
	
	, E-UTRA)
	
	REL-8

	E-UTRA specific band capability requirement list
	OP
	1 to <maxFreqBandsEUTRA-ext>
	
	
	REL-12

	> E-UTRA Frequency band
	
	
	Integer (1..256)
	As defined in [64]. The value of 64 is reserved and shall not be used
	REL-12


Proposal 1: A UE in UMTS can report LTE capabilities for specific/requested LTE bands
Proposal 2: The "Capability Update Requirement" IE is updated to list the specific LTE bands the UMTS network requires the UE to report.
If the above proposals are agreeable, then it also needs to be determined the maximum number of E-UTRA frequency bands which can be requested by the network. The current maximum number of frequency bands supported by the UE is 48 (As defined in UMTS by constant maxFreqBandsEUTRA-ext).
Proposal 3: The maximum number of LTE bands which can be requested by the network in the “Capability Update Requirement” IE is 48
With regards to interoperability, the enhanced "Capability Update Requirement" IE in the RRC connection Setup would be provided in the rel-12 critical extension, which means only a release 12 UE (Access Stratum Release indicator) would be sent this critical extension. Which then makes the signalling mandatory for a UE supporting rel-12, but the UE could choose to ignore the indication if it didn’t support the reduced capability reporting. RAN2 should additionally determine whether the enhanced "Capability Update Requirement" IE could be sent in a non critical extension of an earlier release.
Proposal 4: To determine whether to include the enhanced "Capability Update Requirement" IE in earlier releases, suggested rel-11
Additionally the number of bands is increasing in the UTRA specification, e.g. Band XXXII in REL-12. To be future proof we could also consider extending the UE capability reporting based on network indicated specific bands for UMTS. The "Capability Update Requirement" in the RRC Connection Setup message could hence be extended to allow the UE to report capabilities for those UMTS bands requested.

 A possible alternative method is to re-use the Frequency Band indicator, to restrict the number of bands reported by a UE. The Frequency band indicator is sent in SIB5 where 2 bands are listed and the UE reports in the RRC Connection Request message whether it supports these bands. Then the "Capability Update Requirement" IE in the RRC Connection Setup message could be extended to indicate to the UE to report capabilities only for the broadcasted up to 2 bands.

Proposal 5: To determine whether also to include additionally that UE in UMTS can report UMTS capabilities for specific/requested UMTS bands
The CR for selective reporting of LTE bands is prepared in [3], and the CR extending the selective capability reporting to UMTS bands is in [4].
3. Conclusions
In this paper we outline a way to address the growing LTE capabilities, when used in UTRA, in order to reduce the size of critical messages.
Proposal 1: A UE in UMTS can report LTE capabilities for specific/requested LTE bands

Proposal 2: The "Capability Update Requirement" IE is updated to list the specific LTE bands the UMTS network requires the UE to report.

Proposal 3: The maximum number of LTE bands which can be requested by the network in the “Capability Update Requirement” IE is 48
Proposal 4: To determine whether to include the enhanced "Capability Update Requirement" IE in earlier releases, suggested rel-11
Proposal 5: To determine whether also to include additionally that UE in UMTS can report UMTS capabilities for specific/requested UMTS bands
The CR for selective reporting of LTE bands is prepared in [3], and the CR extending the selective capability reporting to UMTS bands is in [4].
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5. Annex
10.3.3.2 Capability Update Requirement

This IE indicates to the UE which specific capabilities to transfer to the network.

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

	UE radio access FDD capability update requirement
	MP
	
	Boolean
	TRUE indicates update required
	

	UE radio access 3.84 Mcps TDD capability update requirement
	MP
	
	Boolean
	TRUE indicates update required
	Name changed in REL-4

	UE radio access 7.68 Mcps TDD capability update requirement
	MP
	
	Boolean
	TRUE indicates update required
	REL-7

	UE radio access 1.28 Mcps TDD capability update requirement
	MP
	
	Boolean
	TRUE indicates update required
	REL-4

	System specific capability update requirement list
	OP
	1 to <maxSystemCapability>
	
	In this version, a maximum size of 4 of the list shall be applied and any items after the 4th item in the list shall be ignored.
	

	>System specific capability update requirement
	MP
	
	Enumerated (GSM 
	Five spare values needed.
	

	
	
	
	, GERAN Iu
	
	REL-5

	
	
	
	, E-UTRA)
	
	REL-8


Default value is:

"UE radio capability FDD update requirement" = FALSE

"UE radio capability 3.84 Mcps TDD update requirement" = FALSE

"UE radio capability 7.68 Mcps TDD update requirement" = FALSE

"UE radio capability 1.28 Mcps TDD update requirement" = FALSE

"System specific capability update requirement" not present.
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