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*** First change ***
[bookmark: _Toc20217895][bookmark: _Toc27743779]5.3.20	UE radio capability signalling optimisation
UE radio capability signalling optimisation (RACS) is a feature that is optional at both the UE and the network and which aims to optimise the transmission of UE radio capability over the radio interface (see 3GPP TS 23.401 [10]). RACS works by assigning an identifier to represent a set of UE radio capabilities. This identifier is called the UE radio capability ID. A UE radio capability ID can be either manufacturer-assigned or network-assigned. The UE radio capability ID is an alternative to the signalling of the radio capabilities container over the radio interface.
In this release of the specification, RACS is not applicable to NB-S1 mode.
If the UE supports RACS:
-	the UE shall indicate support for RACS by setting the RACS bit to "RACS supported" in the UE network capability IE of the ATTACH REQUEST and TRACKING AREA UPDATE REQUEST messages;
-	if the UE performs an attach procedure and the UE has an applicable UE radio capability ID for the current UE radio configuration in the selected network, the UE shall include the UE radio capability ID availability IE in the ATTACH REQUEST message and set the IE to "UE radio capability ID available";
-	if the UE performs a tracking area updating procedure and the UE has an applicable UE radio capability ID for the current UE radio configuration in the selected network, the UE shall include the UE radio capability ID availability IE in the TRACKING AREA UPDATE REQUEST message and set the IE to "UE radio capability ID available";
-	If the UE is requested to provide its UE radio capability ID by the network during a security mode control procedure, the UE shall include its UE radio capability ID in the UE radio capability ID IE of the SECURITY MODE COMPLETE message. If both a network-assigned UE radio capability ID and a manufacturer-assigned UE radio capability ID are applicable, the UE shall include the network-assigned UE radio capability ID in the SECURITY MODE COMPLETE message;
-	if the radio configuration at the UE changes (for instance because the UE has disabled a specific radio capability) then:
a)	if the UE has an applicable UE radio capability ID for the new UE radio configuration, the UE shall initiate a tracking area updating procedure, include a UE radio capability information update needed IE in the TRACKING AREA UPDATE REQUEST message and include a UE radio capability ID availability IE set to "UE radio capability ID available" in the TRACKING AREA UPDATE REQUEST message. If both a network-assigned UE radio capability ID and a manufacturer-assigned UE Radio Capability ID are applicable, the UE shall include the network-assigned UE radio capability ID in the TRACKING AREA UPDATE REQUEST message; and
b)	if the UE does not have an applicable UE radio capability ID for the new UE radio configuration, the UE shall initiate a tracking area updating procedure and shall include a UE radio capability information update needed IE in the TRACKING AREA UPDATE REQUEST message;
NOTE:	Performing the tracking area updating procedure with the UE radio capability information update needed IE included in the TRACKING AREA UPDATE REQUEST message and without the UE radio capability ID availability IE set to "UE radio capability ID available" in the TRACKING AREA UPDATE REQUEST message as specified in b) above can trigger the network to assign a new UE radio capability ID to the UE.
-	upon receiving a network-assigned UE radio capability ID in the ATTACH ACCEPT message or the TRACKING AREA UPDATE ACCEPT message, the UE shall store the network-assigned UE radio capability ID and the PLMN ID of the serving network along with a mapping to the current UE radio configuration in its non-volatile memory as specified in annex C. The UE shall be able to store at least the last 16 received network-assigned UE radio capability IDs with the associated PLMN ID and the mapping to the corresponding UE radio configuration;
-	the UE shall not use a network-assigned UE radio capability ID in PLMNs equivalent to the PLMN which assigned it; and
-	upon receiving a UE radio capability ID deletion indication IE set to "delete network-assigned UE radio capability IDs" in the ATTACH ACCEPT message or the TRACKING AREA UPDATE ACCEPT message, the UE shall delete all network-assigned UE radio capability IDs stored at the UE for the serving network and initiate a tracking area updating procedure. If the UE has an applicable manufacturer-assigned UE radio capability ID for the current UE radio configuration in the selected network, the UE shall include a UE radio capability ID availability IE set to "UE radio capability ID available" in the TRACKING AREA UPDATE REQUEST message. 
If the network supports RACS:
-	if the UE has included the UE radio capability ID availability IE in the ATTACH REQUEST message and set the IE to "UE radio capability ID available", the network shall initiate a security mode control procedure to retrieve the UE radio capability ID from the UE;
-	if the UE has included the UE radio capability ID availability IE in the TRACKING AREA UPDATE REQUEST message and set the IE to "UE radio capability ID available", the network may initiate a security mode control procedure to retrieve the UE radio capability ID from the UE;
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]-	if the UE has included the UE radio capability ID availability IE in the TRACKING AREA UPDATE REQUEST message, set the URCIDA bit to "UE radio capability ID available" in the UE radio capability ID availability IE and no UE radio capability ID is available in the UE context in the MME, the network shall initiate a security mode control procedure to retrieve the UE radio capability ID from the UE;
-	the network may assign a network-assigned UE radio capability ID to a UE which supports RACS by including a UE radio capability ID IE in the ATTACH ACCEPT message, or in the TRACKING AREA UPDATE ACCEPT message or in the GUTI REALLOCATION COMMAND message; and
-	the network may trigger the UE to delete all network-assigned UE radio capability IDs stored at the UE for the serving network by including a UE radio capability ID deletion indication IE set to "delete network-assigned UE radio capability IDs" in the ATTACH ACCEPT message, or in the TRACKING AREA UPDATE ACCEPT message or in the GUTI REALLOCATION COMMAND message.

*** Next change ***
[bookmark: _Toc20217898][bookmark: _Toc27743783]5.4.1.1	General
The purpose of the GUTI reallocation procedure is to allocate a GUTI and optionally to provide one or more of the followinga new TAI list or a new DCN-ID or both to a particular UE:.
-	a new TAI list;
-	a new DCN-ID; and
-	in WB-S1 mode, if the UE supports RACS, either a UE radio capability ID deletion indication or a UE radio capability ID.
The reallocation of a GUTI is performed by the unique procedure defined in this subclause. This procedure can only be initiated by the MME in state EMM-REGISTERED.
The GUTI can also be implicitly reallocated at attach or tracking area updating procedures. The implicit reallocation of a GUTI is described in the subclauses which specify these procedures (see subclause 5.5.1 and 5.5.3).
The PLMN identity in the GUTI indicates the current registered PLMN.
NOTE 1:	The GUTI reallocation procedure is usually performed in ciphered mode.
NOTE 2:	Normally, the GUTI reallocation will take place in conjunction with another mobility management procedure, e.g. as part of tracking area updating.
[bookmark: _Toc20217899][bookmark: _Toc27743784]5.4.1.2	GUTI reallocation initiation by the network
The MME shall initiate the GUTI reallocation procedure by sending a GUTI REALLOCATION COMMAND message to the UE and starting the timer T3450 (see example in figure 5.4.1.2.1).
The GUTI REALLOCATION COMMAND message shall include a GUTI and may include one or more of the following:
-	a TAI list; or 
-	a DCN-ID; and or both
-	in WB-S1 mode, if the UE supports RACS, either a UE radio capability ID deletion indication or a UE radio capability ID.


Figure 5.4.1.2.1: GUTI reallocation procedure
[bookmark: _Toc20217900][bookmark: _Toc27743785]5.4.1.3	GUTI reallocation completion by the UE
Upon receipt of the GUTI REALLOCATION COMMAND message, the UE shall: 
-	store the GUTI; and 
-	store the TAI list, if provided; and 
-	store the DCN-ID, if provided;
-	in WB-S1 mode, if the UE supports RACS and the GUTI REALLOCATION COMMAND message includes:
a)	a UE radio capability ID deletion indication IE set to "Network-assigned UE radio capability IDs deletion requested", delete any network-assigned UE radio capability IDs associated with the registered PLMN stored at the UE, then the UE shall, after the completion of the ongoing GUTI reallocation procedure, initiate a tracking area updating procedure as specified in subclause 5.5.3. If the UE has an applicable manufacturer-assigned UE radio capability ID for the current UE radio configuration, the UE shall include the UE radio capability ID availability IE set to "UE radio capability ID available" in the TRACKING AREA UPDATE REQUEST message; and
b)	a UE radio capability ID IE, store the UE radio capability ID as specified in annex C;, and 
-	send a GUTI REALLOCATION COMPLETE message to the MME. 
The UE considers the new GUTI as valid and the old GUTI as invalid. If the UE receives a new TAI list in the GUTI REALLOCATION COMMAND message, the UE shall consider the new TAI list as valid and the old TAI list as invalid; otherwise, the UE shall consider the old TAI list as valid.
If the GUTI REALLOCATION COMMAND message contains the DCN-ID IE, then the UE shall store the included DCN-ID value together with the PLMN code of the registered PLMN in a DCN-ID list in a non-volatile memory in the ME as specified in annex C.

*** Next change ***
[bookmark: _Toc20218299][bookmark: _Toc27744186]8.2.16.1	Message definition
This message is sent by the network to the UE to reallocate a GUTI and optionally to provide a new TAI list or a new DCN-ID or both. See table 8.2.16.1.
Message type:	GUTI REALLOCATION COMMAND
Significance:	dual
Direction:	network to UE
Table 8.2.16.1: GUTI REALLOCATION COMMAND message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator
9.2
	M
	V
	1/2

	
	Security header type
	Security header type
9.3.1
	M
	V
	1/2

	
	GUTI reallocation command message identity
	Message type
9.8
	M
	V
	1

	
	GUTI
	EPS mobile identity
9.9.3.12
	M
	LV
	12

	54
	TAI list
	Tracking area identity list
9.9.3.33
	O
	TLV
	8-98

	65
	DCN-ID
	DCN-ID
9.9.3.48
	O
	TLV
	4

	66
	UE radio capability ID
	UE radio capability ID
9.9.3.60
	O
	TLV
	3-n

	B-
	UE radio capability ID deletion indication
	UE radio capability ID deletion indication
9.9.3.61
	O
	TV
	1




*** Next change ***
[bookmark: _Toc20218300][bookmark: _Toc27744187]8.2.16.x	UE radio capability ID
This IE may be included in WB-S1 mode if both the UE and the network support RACS and the network needs to assign a network-assigned UE radio capability ID to the UE. If this IE is included, the UE radio capability ID deletion indication IE shall not be included.
8.2.16.y	UE radio capability ID deletion indication
[bookmark: _GoBack]This IE may be included in WB-S1 mode if both the UE and the network support RACS and the network needs to trigger the UE to delete all network-assigned UE radio capability IDs stored at the UE for the serving PLMN. If this IE is included, the UE radio capability ID IE shall not be included.

*** End of changes ***
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