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	The current procedures for CCO and connected mode cell reselection between GERAN and E-UTRAN have the following issues when ISR is active:
1. E-UTRAN ( GERAN CCO with ISR active
Issue a: CCO procedure completion criteria

CCO is thought to be completed only when UE has performed uplink access and successfully completed contention resolution in the new cell, refer to 44.060 section 8.4.1. UL access is triggered by pending data or signaling from upper layer. However, if the UE does not have pending data and ISR is active, the uplink access will not be triggered and thus CCO will be considered failed, which will cause the UE to go back to the source E-UTRAN cell. 
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3. GERAN (READY state) to E-UTRAN cell reselection with ISR active
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* * * First Change * * * 
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

AF
Application Function

ARP
Allocation and Retention Priority

AMBR
Aggregate Maximum Bit Rate

CBC
Cell Broadcast Centre

CBE
Cell Broadcast Entity
CCO
Cell Change Order
CSG
Closed Subscriber Group

CSG ID
Closed Subscriber Group Identity

CSS
CSG Subscriber Server

DeNB
Donor eNode B

DL TFT
DownLink Traffic Flow Template
ECGI
E-UTRAN Cell Global Identifier

ECM
EPS Connection Management

ECN
Explicit Congestion Notification

EMM
EPS Mobility Management
eNB
evolved Node B

EPC
Evolved Packet Core

EPS
Evolved Packet System

E-RAB
E-UTRAN Radio Access Bearer

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

GBR
Guaranteed Bit Rate

GUMMEI
Globally Unique MME Identifier

GUTI
Globally Unique Temporary Identity

GW
Gateway

HeNB
Home eNode B

HeNB GW
Home eNode B Gateway

HFN
Hyper Frame Number

ISR
Idle mode Signalling Reduction

OFCS
Offline Charging System

LBI
Linked EPS Bearer Id

L-GW
Local GateWay

LIPA
Local IP Access

MBR
Maximum Bit Rate

MME
Mobility Management Entity

MMEC
MME Code

MTC
Machine-Type Communications

M-TMSI
M-Temporary Mobile Subscriber Identity

OMC-ID
Operation and Maintenance Centre Identity

P‑GW
PDN Gateway

PDCP
Packet Data Convergence Protocol

PMIP
Proxy Mobile IP

PSAP
Public Safety Answering Point

PTI
Procedure Transaction Id

QCI
QoS Class Identifier

RFSP
RAT/Frequency Selection Priority

RN
Relay Node

S‑GW
Serving Gateway

S-TMSI
S-Temporary Mobile Subscriber Identity

SDF
Service Data Flow

SIPTO
Selected IP Traffic Offload

TAC
Tracking Area Code

TAD
Traffic Aggregate Description

TAI
Tracking Area Identity

TAU
Tracking Area Update

TI
Transaction Identifier

TIN
Temporary Identity used in Next update

URRP-MME
UE Reachability Request Parameter for MME

UL TFT
UpLink Traffic Flow Template

ULR-Flags
Update Location Request Flags

* * * Second Change * * * 
4.3.5.6
Idle mode signalling reduction function

The Idle mode Signalling Reduction (ISR) function provides a mechanism to limit signalling during inter-RAT cell-reselection in idle mode (ECM-IDLE, PMM-IDLE, GPRS STANDBY states).

NOTE 1:
The Idle mode Signalling Reduction function is mandatory for E-UTRAN UEs that support GERAN and/or UTRAN and optional for core network. The UE's ISR capability in the UE Core Network Capability element is for test purpose.

The MME/SGSN activates ISR only if the Serving GW supports the ISR. How MME/SGSN determines a Serving GW supports ISR is implementation dependent.

ISR shall be activated by decision of the CN nodes and shall be explicitly signalled to the UE as "ISR activated" in the RAU and TAU Accept messages. The UE may have valid MM parameters both from MME and from SGSN. The "Temporary Identity used in Next update" (TIN) is a parameter of the UE's MM context, which identifies the UE identity that the UE shall indicate in the next RAU Request, TAU Request or Attach Request message. The TIN also identifies the status of ISR activation in the UE.

The TIN can take one of the three values, "P‑TMSI", "GUTI" or "RAT-related TMSI". The UE shall set the TIN when receiving an Attach Accept, a TAU Accept or RAU Accept message according to the rules in table 4.3.5.6-1.

Table 4.3.5.6-1: Setting of the TIN

	Message received by UE
	Current TIN value stored by UE
	TIN value to be set by the UE when receiving message

	Attach Accept via E-UTRAN

(never indicates "ISR Activated")
	Any value
	GUTI

	Attach Accept via GERAN/UTRAN

(never indicates "ISR Activated")
	Any value
	P-TMSI

	TAU Accept

not indicating "ISR Activated"
	Any value
	GUTI

	TAU Accept

indicating "ISR Activated"
	GUTI

P‑TMSI or RAT-related TMSI
	GUTI

RAT-related TMSI

	RAU Accept

not indicating "ISR Activated"
	Any value
	P‑TMSI

	RAU Accept

indicating "ISR Activated"
	P‑TMSI

GUTI or RAT-related TMSI
	P‑TMSI

RAT-related TMSI


When "ISR Activated" is indicated by the RAU/TAU Accept message but the UE shall not set the TIN to "RAT-related TMSI" is a special situation. Here the UE has deactivated ISR due to special situation handling. By maintaining the old TIN value the UE remembers to use the RAT specific TMSI indicated by the TIN when updating with the CN node of the other RAT.

Only if the TIN is set to "RAT-related TMSI" ISR behaviour is enabled for the UE, i.e. the UE can change between all registered areas and RATs without any update signalling and it listens for paging on the RAT it is camped on. If the TIN is set to "RAT-related TMSI", the UE's P‑TMSI and RAI as well as its GUTI and TAI(s) shall remain registered with the network and shall remain valid in the UE.

Table 4.3.5.6-2: Temporary UE Identity that the UE shall indicate in Attach Request and TAU/RAU Request (as "old GUTI" or as "old P‑TMSI/RAI" information element)

	Message to be sent by UE
	TIN value: P-TMSI
	TIN value: GUTI
	TIN value: RAT-related TMSI

	TAU Request
	GUTI mapped from P‑TMSI/RAI
	GUTI
	GUTI

	RAU Request
	P-TMSI/RAI
	P‑TMSI/RAI mapped from GUTI
	P‑TMSI/RAI

	Attach Request via E-UTRAN
	GUTI mapped from P‑TMSI/RAI
	GUTI
	GUTI

	Attach Request via GERAN/UTRAN
	P‑TMSI/RAI
	P‑TMSI/RAI mapped from GUTI
	P‑TMSI/RAI


Table 4.3.5.6-2 shows which temporary identity the UE shall indicate in a Tracking or Routing Area Update Request or in an Attach Request message, when the UE stores these as valid parameters.

Situations may occur that cause unsynchronized state information in the UE, MME and SGSN. Such special situations trigger a deactivation of ISR locally in the UE.

The UE shall deactivate ISR locally by setting its TIN to the temporary identity of the currently used RAT in following special situations:

-
Modification of any EPS bearer context or PDP context which was activated before the ISR is activated in the UE;

-
At the time when the UE moves from E‑UTRAN to GERAN/UTRAN or moves from GERAN/UTRAN to E‑UTRAN by means other than PSHO, if any EPS bearer context or PDP context activated after the ISR was activated in the UE exists;

-
After updating either MME or SGSN about the change of the UE specific DRX parameters to guarantee that the other CN node is also updated;

-
After updating either MME or SGSN about the change of the UE Core Network Capabilities to guarantee that the other CN node is also updated;

-
E-UTRAN selection by a UTRAN-connected UE (e.g. when in URA_PCH to release Iu on UTRAN side) or a GERAN READY state UE;
-     CCO from GERAN to E-UTRAN;
-     CCO from E-UTRAN to GERAN which is not invoked by CSFB;
NOTE 1a: The purpose of deactivating ISR in CCO from E-UTRAN to GERAN is to trigger resource release at source system and to meet CCO procedure completion criteria. When the CCO is invoked by CSFB, the resource in source system is released as soon as CCO command is sent to the UE and, CS domain signalling procedure can trigger the uplink access to complete the CCO, thus no ISR deactivation is needed in this case.
-
After a LAU procedure if the UE has CS fallback and/or SMS over SGs activated.

-
For a UE that is IMS registered for voice, then after that UE moves from a Registration Area that supports IMS voice over PS sessions (see 4.3.5.8 for more information) to one that does not, and vice versa. It shall be possible, e.g. using Device Management or initial provisoning, to configure the UE to apply/not apply this particular exception.

NOTE 2:
A UE moving between Registration Areas that both support IMS voice over PS sessions, or, both that do not support IMS voice over PS sessions, is unaffected by the above.

The UE shall deactivate ISR locally by setting its TIN to the temporary identity of the RAT that is still available to the UE in following special situations:

-
After the RAT-specific Deactivate ISR timer expires, e.g. because the coverage of that RAT is lost or the RAT is no more selected by the UE (this may result also in implicit detach by SGSN or MME).

ISR shall be deactivated in the UE by the CN node using normal update signalling, i.e. by omitting the signalling of "ISR Activated", in following special situations:

-
CN node change resulting in context transfer between the same type of CN nodes (SGSN to SGSN or MME to MME);

-
Serving GW change;

-
When the UE only has bearers related to emergency bearer service.

* * * Third Change * * * 
J.6
Handling of special situations

Situations may occur that cause unsynchronized state information in the UE, MME and SGSN. Such situations are:

-
Modification of any EPS bearer context or PDP context which was activated before the ISR is activated in the UE;

-
At the time when the UE moves from E-UTRAN to GERAN/UTRAN or moves from GERAN/UTRAN to E-UTRAN, if any EPS bearer context or PDP context activated after the ISR was activated in the UE exists;

-
Missing periodic TA or RA updates, e.g. because the coverage of a RAT is lost or the RAT is no more selected by the UE (this may result also in implicit detach by SGSN or MME);

-
CN node change resulting in context transfer between the same type of CN nodes (SGSN to SGSN or MME to MME);

-
Serving GW change;

-
Change of the UE specific DRX parameters;

-
Change of the UE Core Network Capabilities;

-
E-UTRAN selection by a UTRAN-connected UE (e.g. when in URA_PCH to release Iu on UTRAN side) or a GERAN READY state UE;
-     CCO from GERAN to E-UTRAN;

-     CCO from E-UTRAN to GERAN which is not invoked by CSFB.

NOTE 1: The purpose of deactivating ISR in CCO from E-UTRAN to GERAN is to trigger resource release at source system and to meet CCO procedure completion criteria. When the CCO is invoked by CSFB, the resource in source system is released as soon as CCO command is sent to the UE and, CS domain signalling procedure can trigger the uplink access to complete the CCO, thus no ISR deactivation is needed in this case.
There are no ISR specific procedures to handle such situations to avoid additional complexity and error cases. All special situations that cause context in the UE, MME and SGSN to become asynchronous are handled by ISR deactivation. The normal RAU/TAU procedures synchronize contexts in MME and SGSN and activate ISR again when wanted by the network.

Some specific handling is defined to enable combined MME/SGSN. For this the UE signals at UTRAN RRC level always an Intra Domain NAS Node Selector (IDNNS) derived from the ID signalled as P-TMSI (also when mapped from GUTI). At E-UTRAN RRC level the UE indicates the GUMMEI derived from the GUTI that is signalled in the TAU Request message (also when derived from P-TMSI). This handling is performed by the UE independent from the network configuration. It is not visible to the UE whether MME and SGSN are combined.

Given the IP-based architecture of EPS and the IP-based applications such establishment and deactivation of the EPS bearer or PDP context can happen frequently before the UE changes the RAT e.g. a UE asking for delivery of an SMS (over IP) or starting a VoIP over IMS, an entirely new EPS bearer or PDP context may be established for that purpose. Then, after the application/service is finished, the newly established EPS bearer or PDP context gets deactivated. In such particular situation the deactivation of the ISR at the UE and hence performing a RAU or TAU update when the UE changes the RAT is not needed. Preventing the UE from deactivating the ISR in this case ensures an efficient usage of the UE's battery power and reduces the unnecessary signalling load that is seen as the key objective to be achieved by introducing the ISR feature. Thus, UE only locally deactivates ISR when bearer existed at the time of ISR is activated, or when UE changes RAT with bearers which are created after ISR is activated.

* * * End of Change * * * 
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