Page 1



3GPP TSG-SA 2 Meeting #65/64b 
(
S2-084320
Munich and Prague, 7-16/5/08















rev of S2-083717
	CR-Form-v9.4

	CHANGE REQUEST

	

	(

	23.401
	CR
	372
	(

rev
	1
	(

Current version:
	8.1.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	X
	Radio Access Network
	X
	Core Network
	X


	

	Title:
(

	UE capability handling in LTE/SAE

	
	

	Source to WG:
(

	Vodafone

	Source to TSG:
(

	SA2

	
	

	Work item code:
(

	SAES
	
	Date: (

	15/05/2008

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)

	
	

	Reason for change:
(

	RAN 2 have adopted a “idle mode classmark” concept somewhat similar to that used in 2G GPRS, e.g. the UE capability information is NOT sent at every idle to active mode transition, but instead, is stored in the core network. 

In 2G GPRS, the classmark is sent to the SGSN at both Attach and Routeing Area Update, and the Radio Classmark is NOT transferred between SGSNs at inter-SGSN change. As a consequence, the UE Radio Capability cannot be passed to the target MME during an idle mode Tracking Area Update from 2G/3G with pre-rel 8 SGSN to E-UTRAN. Consequently, it seems simplest to mandate that the UE sends the Radio Classmark during all TAU procedures (except periodic TAUs) as well as during the Attach procedures.

In line with the Gb mode NAS and AS procedures, SA2 prefer that the UE Radio capability is transferred in the NAS container in the Attach and TAU procedures to the MME. 
As the UE Capability handling requires interactions between NAS signalling and S1AP signalling in the MME; specific E-UTRAN behaviour; and impacts inter-RAT mobility, there is a need to describe the concept in 23.401.

The reasons for “dynamic classmark change” are not 100% clear, however, these procedures exist in 2G and 3G, and hence, to support the sending of the correct ‘source RAN to target RAN container’ during handover, dynamic classmark change also needs to be supported in LTE. Currently identified likely reasons for “dynamic classmark change” seem to include: addition/removal of power boosters; change of DCS 1800/PCS 1900 support; change of GPRS DRX setting.

“Classmark Change” in ECM-IDLE also needs to be described, along with its Idle mode Signalling Reduction interactions.

	
	

	Summary of change:
(

	A new section on UE capability handling is added, and the Attach procedure is updated.

	
	

	Consequences if 
(

not approved:
	Different RAN and CN implementations may lead to interworking difficulties on the S1 interface and/or inefficient RRC signalling to the mobile.
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	Other comments:
(

	This aligns with RAN 2’s concept, but many details are different, e.g. the NAS signalling in the Attach procedure is used to carry the UE capabilities, and, Classmark updating is supported as this is still used in 2G/3G.
Updates to the Attach procedure of 23.401 will be provided in a separate CR once RAN/SA/CT alignment has been achieved.

CT 1 (and CT 4) will need information from RAN on the size of the classmark information that the NAS signalling needs to carry and the MME needs to store.


********************** new added section *************************

5.11 UE Capability Handling

The UE Capability information is made up of the UE Radio Capability information plus the UE Core Network Capability information.
The UE Radio Capability information contains information on RATs that the UE supports (e.g. power class, frequency bands, ciphering capabilities, etc). Consequently, this information can be sufficiently large (e.g. >50 octets) that it is undesirable to send it across the radio interface at every transition from ECM-IDLE to ECM-CONNECTED. To avoid this radio overhead, the MME stores the UE Capability information during ECM-IDLE state and the MME shall send its most up to date UE Radio Capability information to the E-UTRAN when the UE enters ECM-CONNECTED state. The S1 interface INITIAL CONTEXT SETUP REQUEST message is used for this purpose. 

In order to ensure that the UE Capability information stored in the MME is up to date (e.g. to handle the situation when the USIM is moved into a different device while out of coverage, and the old device did not send the Detach message; and the cases of inter-RAT Tracking Area Update), the UE shall send the UE Capability information to the MME during the Attach and non-periodic Tracking Area Update procedure within the NAS message. The MME shall store the UE Capability information. 

In the Attach procedure the MME shall send the just received UE Radio Capability information in the S1 interface INITIAL CONTEXT SETUP REQUEST message. This procedure shall apply to all cases of Attach, e.g. to both “initial attach” and “handover from non-3GPP access attach”.
In the “idle mode”, non-periodic TAU procedure the MME shall send the just received UE Radio Capability information in the S1 interface INITIAL CONTEXT SETUP REQUEST message. 
In the periodic TAU procedure (always initiated in idle mode) the MME shall send the stored UE Radio Capability information in the S1 interface INITIAL CONTEXT SETUP REQUEST message. 
During the “connected mode” TAU procedure (i.e. following handover to a non-registered TAU) the S1 and X2 procedures will already have transferred the UE Radio Capability information from the old RAN node to the target eNodeB, so the MME need not perform further actions. 
To allow for the addition of future radio technologies, frequency bands, and other enhancements, the MME shall store the UE Capability Information even if it is larger than specified in TS 24.301 [xx], up to a maximum size of [255] octets. 

Note: 
the 255 octet value comes from the information element encoding rules described in TS 24.007 [yy] and the assumption that this UE Radio Capability Information has to be signalled in GERAN NAS signalling for the case of GERAN to EUTRAN PS handover.

The E-UTRAN stores the UE Radio Capability information received in the S1 interface INITIAL CONTEXT SETUP REQUEST message for the duration of the S1 connection for that UE.
At inter-eNB handover using the X2 interface, the UE Radio Capability is transferred across the X2 interface. During handover via the MME (both intra RAT and inter RAT), the UE Radio Capability is transferred in the “source to target transparent container”.
If the UE’s UE Radio Capability information changes (e.g. the power class of the GERAN module changes, or, the UE wishes to toggle its support for DCS1800/PCS 1900) while in ECM-CONNECTED state, the UE shall send a RRC UE CAPABILITY INFORMATION message to the E-UTRAN. The E-UTRAN shall store this information and also send it in the S1 interface UE CAPABILITY INFO INDICATION message to the MME. The MME shall update the UE Radio Capability information in the UE’s MME context.
If the UE’s UE Capability information changes while in ECM-IDLE state (including cases of being in GERAN/UTRAN coverage and having ISR active), the UE shall perform a Tracking Area Update (with ‘type’ different to ‘periodic’) when it next returns to E-UTRAN coverage. 
If the UE’s UE Core Network Capability information changes (in either ECM-CONNECTED or in ECM-IDLE state (including cases of being in GERAN/UTRAN coverage and having ISR active)), the UE shall perform a Tracking Area Update (‘type’ different to ‘periodic’) when it next returns to E-UTRAN coverage. 
In abnormal cases, the E-UTRAN can request the UE to send a RRC UE CAPABILITY INFORMATION message to the E-UTRAN. The E-UTRAN shall store this information and also send it in the S1 interface UE CAPABILITY INFO INDICATION message to the MME. The MME shall update the UE Radio Capability information in the UE’s MME context.

The UE Core Network Capability contains non radio-related capabilities, e.g. the  NAS security algorithms etc. The UE Core Network Capability has the same format and content as the MS Network Capability specified in TS 24.008 [x]. Because, of this common format, the UE Core Network Capability is transferred between MME and SGSN at MME to MME, MME to SGSN, SGSN to SGSN and SGSN to MME changes. [To avoid interoperability problems when roaming between E-UTRAN and UTRAN, the UE Core network capability shall be included in the Tracking Area update request sent by the UE. At inter-MME Tracking Aarea update, the network shall use this UE Network Capability and ignore the same IE received in MM Context from the old MME.] ?????
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