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Discussion and decision
1 Introduction

In RAN#66bis meeting, this issue was raised [1] related to IMS emergency call handover from UTRAN to EUTRAN for USIMless UE. In Release 8, USIMless UE is prevented handover from UTRAN to EUTRAN because the UE disables its EUTRAN capability.  However, in Release 9, IMS emergency bearer services are supported for both normal service mode and limited service mode UE.  From the SA1 LS response [2], USIMless (i.e. SIM only or SIMless) UE making IMS emergency call should be allowed to handover from UTRAN to EUTRAN.

This paper discusses some ways to allow IMS emergency call handover from UTRAN to EUTRAN for USIMless UE while preventing non-emergency calls from the handover.
2 Discussion
The USIMless UE disabling its EUTRAN capability in release 8.  In release 9, UE EUTRAN capability is not disabled for USIMless UE so that USIMless UE can camp on LTE acceptable cell for emergency call in idle mode.  But a USIMless UE is not allowed to camp on a suitable cell state in LTE.  
Further, for active mode mobility, there is a need to find ways to allow USIMless UE (particularly SIM only) to handover emergency call to EUTRAN while SIM only UE with only non-emergency calls are not allowed to handover.   3 alternatives to solve this problem are discussed below.
2.1 Alternative#1: Network based solution
One solution is a network based solution where RNC knows whether a UE is USIMless.  The RNC will then use this flag as part of the decision to handover USIMless UE with IMS emergency call while preventing USIMless UE (i.e. SIM only) with only non-emergency call from being handed over to LTE. 
Alternative#1:  A network based solution where the SGSN informs the RNC whether the UE has valid USIM.  The RNC uses this to decide whether to handover to EUTRAN for a USIMless UE.  If the UE is involved in an IMS emergency call, it will allow the handover.
2.2 Alternative#2: UE based solution
Another solution is a UE based solution where the USIMless UE toggles its EUTRAN capabilities as required.  Hence whenever USIMless UE (i.e. SIM only ) sets up only non-emergency calls, it will disable its EUTRAN capabilities and whenever it sets up emergency calls or enters idle mode, it will enable its EUTRAN capabilities.  This can be achieved with the toggling of EUTRAN capabilities by USIMless UE as follows:

· Disable EUTRAN capabilities when the UE enters Connected state (i.e. Cell DCH or Cell FACH) from idle mode
· Enable EUTRAN capabilties when the UE enters idle mode

· Enable EUTRAN capabilities when emergency call is setup while the UE is in Connected mode

· Disable EUTRAN capabilities when emergency call is terminated while the UE stays in Connected mode
The first bullet can be achieved just before the UE sends the RRC Connection Setup Complete message.  The second bullet can be done when the UE receives RRC Connection Release.  The third and fourth can be done when the UE is to send Uplink Direct Transfer as in text proposal in the Annex where the UE NAS indicates to the AS that the uplink Direct Transfer is related to the UE setting up or terminating emergency call.  The change of UE capabilties during emergency call setup and termination in active mode can be done via RRC UE Capability Information which already allows for the dynamic change of UE capability.
Alternative#2: A UE based solution where the USIMless UE toggles its EUTRAN capabilities based on the RRC states it is in and whether emergency call is present.

2.3 Alternative#3: A variant of Alternative#2
A variant of Alternative#2 is to disable only the IEs ‘Support of Inter-RAT PS Handover to E-UTRA FDD’ and ‘Support of Inter-RAT PS Handover to E-UTRA TDD’ for USIMless UE.  They are only enabled when emergency call is originated and disabled when emergency call is terminated.  This enabling and disabling of inter-RAT PS handover to E-UTRA FDD & TDD can be done via RRC UE Capability Information.
Alternative#3: A UE based solution where USIMless UE disables the IEs ‘Support of Inter-RAT PS Handover to E-UTRA FDD’ and ‘Support of Inter-RAT PS Handover to E-UTRA TDD’ and only enables them when emergency call is setup but disables them again when emergency call is terminated.
2.4 Release of non-emergency bearers and security aspects
For the SIM only UE in UTRAN, it may have non-emergency bearers ongoing while handover from UTRAN to EUTRAN. These non-emergency bearers have to be released. So, how does the network prevent non-emergency bearers from handing over to EUTRAN for the SIM based UE case?  
According to TS33.401 Section 9.2.2 [3], the MME knows whether the UE is SIM or USIM based on the Security Mode in the MM context in the Context Response/SGSN Context Response.  If GSM security mode is used, MME knows that it is a SIM based UE.  With this, the MME can treat the handover like handing over from a non-restricted area to restricted area.  Currently, during Tracking Area Update, the MME will release the non-emergency bearers and leave the IMS emergency service bearers.
Conclusion#3: To prevent non-emergency bearers handover from UTRAN to EUTRAN for the SIM based UE, the MME should treat the handover as though it is handover from non-restricted area to restricted area.
On the security aspect, since the GSM security vector cannot be mapped, it is proposed that after handover, null algorithms are used for both ciphering and integrity protection.
Conclusion#4: Null algorithms are used for both ciphering and integrity protection after the handover from UTRAN to EUTRAN by an USIMless UE.
3 Conclusion
It is requested that RAN 2 discusses the 3 approaches presented in the paper and agrees on the conclusions. ALU is happy to provide the appropriate CR to the UMTS session on the agreed approach.
Alternative#1:  A network based solution where the SGSN informs the RNC whether the UE has valid USIM.  The RNC uses this to decide whether to handover to EUTRAN for a USIMless UE.  If the UE is involved in an IMS emergency call, it will allow the handover.

Alternative#2: A UE based solution where the USIMless UE toggles its EUTRAN capabilities based on the RRC states it is in and whether emergency call is present.
Alternative#3: A UE based solution where USIMless UE disables the IEs ‘Support of Inter-RAT PS Handover to E-UTRA FDD’ and ‘Support of Inter-RAT PS Handover to E-UTRA TDD’ and only enables them when emergency call is setup but disables them again when emergency call is terminated.

Conclusion#3: To prevent non-emergency bearers handover from UTRAN to EUTRAN for the SIM based UE, the MME should treat the handover as though it is from non-restricted area to restricted area.

Conclusion#4: Null algorithms are used for both ciphering and integrity protection after the handover from UTRAN to EUTRAN by an USIMless UE.
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* * * First Change * * * *
8.1.3.6
Reception of an RRC CONNECTION SETUP message by the UE
The UE shall compare the value of the IE "Initial UE identity" in the received RRC CONNECTION SETUP message with the value of the variable INITIAL_UE_IDENTITY.

If the values are different, the UE shall:

1>
ignore the rest of the message.

If the values are identical, the UE shall:

2>
if IE "Specification mode" is set to "Preconfiguration" and IE "Preconfiguration mode" is set to "Predefined configuration":

3>
initiate the radio bearer and transport channel configuration in accordance with the predefined parameters identified by the IE "Predefined configuration identity" with the following exception;

4> ignore the IE "RB to setup list" and the IE "Re- establishment timer".

NOTE:
IE above IEs are mandatory to include in IE “Predefined RB configuration” that is included in System Information Block 16 but should be ignored since it is not possible to establish a RAB during RRC connection establishment.

3>
initiate the physical channels in accordance with the received physical channel information elements;

2>
if IE "Specification mode" is set to "Preconfiguration" and IE "Preconfiguration mode" is set to "Default configuration":

3>
initiate the radio bearer and transport channel configuration in accordance with the default parameters identified by the IE "Default configuration mode" and IE "Default configuration identity" with the following exception:

4>
ignore the radio bearers other than signalling radio bearers.

3>
initiate the physical channels in accordance with the received physical channel information elements.

NOTE:
IE "Default configuration mode" specifies whether the FDD or TDD version of the default configuration shall be used.

2>
if IE "Specification mode" is set to "Complete specification":

3>
initiate the radio bearer, transport channel and physical channel configuration in accordance with the received radio bearer, transport channel and physical channel information elements.

1>
if IE "Default configuration for CELL_FACH" is set:

2>
act in accordance with the default parameters according to section 13.8.

1>
clear the variable ESTABLISHMENT_CAUSE;

1>
for FDD and 1.28 Mcps TDD, if the HS_DSCH_RECEPTION_OF_CCCH_ENABLED is set to TRUE:

2>
set the variable HS_DSCH_RECEPTION_OF_CCCH_ENABLED to FALSE.

1>
stop timer T300 or T318, whichever one is running, and act upon all received information elements as specified in subclause 8.6, unless specified otherwise in the following:
2>
if the UE, according to subclause 8.6.3.3, will be in the CELL_FACH state at the conclusion of this procedure:

3>
if the IE "Frequency info" is included:

4>
select a suitable UTRA cell according to [4] on that frequency.

3>
enter UTRA RRC connected mode;

3>
determine the value for the READY_FOR_COMMON_EDCH variable and take the corresponding actions as described in subclause 8.5.47;

3>
determine the value for the COMMON_E_DCH_TRANSMISSION variable and take the corresponding actions as described in subclause 8.5.46;
3>
if variable READY_FOR_COMMON_EDCH is set to FALSE:

4>
select PRACH according to subclause 8.5.17;

3>
else:

4>
configure the Enhanced Uplink in CELL_FACH state and Idle mode as specified in subclause 8.5.45 for FDD and 8.5.45a for 1.28 Mcps TDD.

3>
for 3.84 Mcps and 7.68 Mcps TDD; or

3>
for FDD and 1.28 Mcps TDD, if the UE does not support HS-DSCH reception in CELL_FACH state; or

3>
if the IE "HS-DSCH common system information" is not included in System Information Block type 5 or System Information Block type 5bis; or

3> for 1.28 Mcps TDD, if the IE "Common E-DCH system info" is not included in System Information Block type 5:

4>
select Secondary CCPCH according to subclause 8.5.19;

3>
else:

4>
set variable HS_DSCH_RECEPTION_OF_CCCH_ENABLED to FALSE;

4>
For FDD if variable READY_FOR_COMMON_EDCH is set to FALSE:
5>
if the RBs have the multiplexing option with transport channel type "HS-DSCH" for the DL and transport channel type “RACH” in the UL; and

5>
if "new H-RNTI" and "new C-RNTI" are included:

6>
store the "new H-RNTI" according to subclause 8.6.3.1b;

6>
store the "new C-RNTI" according to subclause 8.6.3.9;

6>
and start to receive HS-DSCH according to the procedure in subclause 8.5.36.

5>
else:

6>
clear variable C_RNTI and delete any stored C-RNTI value;

6>
clear variable H_RNTI and delete any stored H-RNTI value;

6>
clear any stored IE "HARQ Info";

6>
set the variable INVALID_CONFIGURATION to TRUE.

4>
else:

5>
if the RBs have the multiplexing option with transport channel type "HS-DSCH" for the DL and transport channel type "E-DCH" in the UL; and

5>
if the IEs "new Primary E-RNTI", "new H-RNTI" and "new C-RNTI" are included:

6>
store the "new Primary E-RNTI" according to subclause 8.6.3.14;

6>
store the "new H-RNTI" according to subclause 8.6.3.1b;

6>
store the "new C-RNTI" according to subclause 8.6.3.9;

6>
configure Enhanced Uplink in CELL_FACH state and Idle mode according to subclause 8.5.45 for FDD and 8.5.45a for 1.28 Mcps TDD;

6>
and start to receive HS-DSCH according to the procedure in subclause 8.5.36.

5>
else:

6>
clear variable C_RNTI and delete any stored C-RNTI value;

6>
clear variable H_RNTI and delete any stored H-RNTI value;

6>
clear variable E_RNTI and delete any stored E-RNTI value; 

6>
clear any stored IE "HARQ Info";

6>
set the variable INVALID_CONFIGURATION to TRUE.

3>
ignore the IE "UTRAN DRX cycle length coefficient" and stop using DRX.

1>
if the UE, according to subclause 8.6.3.3, will be in the CELL_DCH state at the conclusion of this procedure:

2>
perform the physical layer synchronisation procedure A as specified in [29] (FDD only);

2>
enter UTRA RRC connected mode;

2>
ignore the IE "UTRAN DRX cycle length coefficient" and stop using DRX.

1> if SIM is present,
2> disable all EUTRAN capabilities.
1>
submit an RRC CONNECTION SETUP COMPLETE message to the lower layers on the uplink DCCH after successful state transition per subclause 8.6.3.3, with the contents set as specified below:

2>
set the IE "RRC transaction identifier" to:

3>
the value of "RRC transaction identifier" in the entry for the RRC CONNECTION SETUP message in the table "Accepted transactions" in the variable TRANSACTIONS; and

3>
clear that entry.

2>
if the USIM or SIM is present:

3>
set the "START" for each CN domain in the IE "START list" in the RRC CONNECTION SETUP COMPLETE message with the corresponding START value that is stored in the USIM [50] if present, or as stored in the UE if the SIM is present; and then

3>
set the START value stored in the USIM [50] if present, and as stored in the UE if the SIM is present for any CN domain to the value "THRESHOLD" of the variable START_THRESHOLD.

2>
if neither the USIM nor SIM is present:

3>
set the "START" for each CN domain in the IE "START list" in the RRC CONNECTION SETUP COMPLETE message to zero;
3>
set the value of "THRESHOLD" in the variable "START_THRESHOLD" to the default value [40].

2>
retrieve its UTRA UE radio access capability information elements from variable UE_CAPABILITY_REQUESTED; and then

2>
include this in IE "UE radio access capability" and IE "UE radio access capability extension", provided this IE is included in variable UE_CAPABILITY_REQUESTED;

2>
retrieve its inter-RAT-specific UE radio access capability information elements from variable UE_CAPABILITY_REQUESTED; and then

2>
include this in IE "UE system specific capability";
2>
if the variable DEFERRED_MEASUREMENT_STATUS is TRUE: 

3>
if System Information Block type 11 is scheduled on the BCCH and the UE has not read nor stored the IEs present in this System Information Block, or

3>
if System Information Block type 11bis is scheduled on the BCCH and the UE has not read nor stored the IEs present in this System Information Block, or

3>
if System Information Block type 12 is scheduled on the BCCH and the UE has not read nor stored the IEs present in this System Information Block:

4>
include IE "Deferred measurement control reading".

NOTE:
If the "RRC State indicator" is set to the value "CELL_FACH", the UE continues to read and store the IEs in System Information Block type 11, System Information Block type 11bis, and System Information Block type 12, if transmitted, after submitting the RRC Connection Setup Complete message to lower layers (see 8.5.31).
When the RRC CONNECTION SETUP COMPLETE message has been submitted to lower layers for transmission the UE shall:

1>
if the UE has entered CELL_DCH state:

2>
if the IE "Deferred measurement control reading" was included in the RRC CONNECTION SETUP COMPLETE message:

3>
clear variable MEASUREMENT_IDENTITY;

3>
clear the variable CELL_INFO_LIST.
1>
if the UE has entered CELL_FACH state:

2>
start timer T305 using its initial value if periodical update has been configured by T305 in the IE "UE Timers and constants in connected mode" set to any other value than "infinity" in the variable TIMERS_AND_CONSTANTS.

1>
store the contents of the variable UE_CAPABILITY_REQUESTED in the variable UE_CAPABILITY_TRANSFERRED;

1>
initialise variables upon entering UTRA RRC connected mode as specified in subclause 13.4;

1>
consider the procedure to be successful;

And the procedure ends.

* * * Next Change * * * *
8.1.4.3
Reception of an RRC CONNECTION RELEASE message by the UE
The UE shall receive and act on an RRC CONNECTION RELEASE message in states CELL_DCH and CELL_FACH and CELL_PCH (FDD only). Furthermore this procedure can interrupt any ongoing procedures with the UE in the above listed states.

When the UE receives the first RRC CONNECTION RELEASE message; and

1>
if the message is received on the CCCH, and IE "U-RNTI" is present and has the same value as the variable U_RNTI; or

1>
if the message is received on DCCH:

the UE shall perform the RRC connection release procedure as specified below.

When the UE receives the first RRC CONNECTION RELEASE message; and 

1>
if the message is received on the CCCH, the IE "UTRAN group identity" is present and there is a group identity match according to subclause 8.6.3.13:

the UE shall perform the RRC connection release procedure as specified below.

The UE shall:

1> enable all EUTRAN capabilities (if it is disabled)
1>
in state CELL_DCH:

2>
initialise the counter V308 to zero;

2>
set the IE "RRC transaction identifier" in the RRC CONNECTION RELEASE COMPLETE message to the value of "RRC transaction identifier" in the entry for the RRC CONNECTION RELEASE message in the table "Accepted transactions" in the variable TRANSACTIONS;

2>
submit an RRC CONNECTION RELEASE COMPLETE message to the lower layers for transmission using UM RLC on the DCCH to the UTRAN;

2>
if the IE "Rplmn information" is present:

3>
the UE may:

4>
store the IE on the ME together with the PLMN id for which it applies;

3>
the UE may then:

4>
utilise this information, typically indicating where a number of BCCH frequency ranges of a RAT may be expected to be found, during subsequent Rplmn selections of the indicated PLMN.

2>
if the IE "UE Mobility State Indicator" is present:

3>
consider the High-mobility state to have being detected when entering idle mode.
2>
start timer T308 when the RRC CONNECTION RELEASE COMPLETE message is sent on the radio interface.

1>
in state CELL_FACH:

2>
if the RRC CONNECTION RELEASE message was received on the DCCH:

3>
set the IE "RRC transaction identifier" in the RRC CONNECTION RELEASE COMPLETE message to
the value of "RRC transaction identifier" in the entry for the RRC CONNECTION RELEASE message in the table "Accepted transactions" in the variable TRANSACTIONS;

3>
submit an RRC CONNECTION RELEASE COMPLETE message to the lower layers for transmission using AM RLC on the DCCH to the UTRAN.

3>
when the successful transmission of the RRC CONNECTION RELEASE COMPLETE message has been confirmed by the lower layers:

4>
release all its radio resources; and

4>
indicate the release of the established signalling connections (as stored in the variable ESTABLISHED_SIGNALLING_CONNECTIONS) and established radio access bearers (as stored in the variable ESTABLISHED_RABS) to upper layers; and

4>
clear any entry for the RRC CONNECTION RELEASE message in the tables "Accepted transactions" and "Rejected transactions" in the variable TRANSACTIONS;

4>
clear the variable ESTABLISHED_SIGNALLING_CONNECTIONS;

4>
clear the variable ESTABLISHED_RABS;

4>
pass the value of the IE "Release cause" received in the RRC CONNECTION RELEASE message to upper layers;

4>
enter idle mode;

4>
perform the actions specified in subclause 8.5.2 when entering idle mode.

3>
and the procedure ends.

2>
if the RRC CONNECTION RELEASE message was received on the CCCH:

3>
release all its radio resources;

3>
indicate the release of the established signalling connections (as stored in the variable ESTABLISHED_SIGNALLING_CONNECTIONS) and established radio access bearers (as stored in the variable ESTABLISHED_RABS) to the upper layers;

3>
clear any entry for the RRC CONNECTION RELEASE message in the tables "Accepted transactions" and "Rejected transactions" in the variable TRANSACTIONS;

3>
clear the variable ESTABLISHED_SIGNALLING_CONNECTIONS;

3>
clear the variable ESTABLISHED_RABS;

3>
pass the value of the IE "Release cause" received in the RRC CONNECTION RELEASE message to upper layers;

3>
enter idle mode;

3>
perform the actions specified in subclause 8.5.2 when entering idle mode;

3>
and the procedure ends.

* * * Next Change * * * *
5.1.1.1 8.1.10.2
Initiation of uplink direct transfer procedure in the UE
In the UE, the uplink direct transfer procedure shall be initiated when the upper layers request a transfer of a NAS message on an existing signalling connection. When not stated otherwise elsewhere, the UE may initiate the uplink direct transfer procedure when another procedure is ongoing, and in that case the state of the latter procedure shall not be affected.

Upon initiation of the uplink direct transfer procedure in CELL_PCH or URA_PCH state, the UE shall:

1>
if variable READY_FOR_COMMON_EDCH is set to TRUE: 

2>
move to CELL_FACH state;

2>
restart the timer T305 using its initial value if periodical cell update has been configured by T305 in the IE "UE Timers and constants in connected mode" set to any other value than "infinity".

1>
else:

2>
if variable H_RNTI and variable C_RNTI are set: 

3>
continue with the uplink direct transfer procedure as below.

2>
else:

3>
perform a cell update procedure, according to subclause 8.3.1, using the cause "uplink data transmission";

3>
when the cell update procedure has been completed successfully:

4>
continue with the uplink direct transfer procedure as below.

The UE shall transmit the UPLINK DIRECT TRANSFER message on the uplink DCCH using AM RLC on signalling radio bearer RB3 or signalling radio bearer RB4. The UE shall:

1>
if upper layers indicate "low priority" for this message:

2>
select signalling radio bearer RB4, if available. Specifically, for a GSM-MAP based CN, signalling radio bearer RB4 shall, if available, be selected when "SAPI 3" is requested;

2>
select signalling radio bearer RB3 when signalling radio bearer RB4 is not available;

1>
if upper layers indicate "high priority" for this message:

2>
select signalling radio bearer RB3. Specifically, for a GSM-MAP based CN, signalling radio bearer RB3 shall be selected when "SAPI 0" is requested.

1> if upper layers indicate "emergency call setup" for this message:
2> enable all EUTRAN capabilities
1> if upper layers indicate "emergency call termination" for this message:

2> disable all EUTRAN capabilities
The UE shall set the IE "NAS message" as received from upper layers and set the IE "CN domain identity" as indicated by the upper layers.

When the successful delivery of the UPLINK DIRECT TRANSFER message has been confirmed by RLC the procedure ends.

* * * Next Change * * * *
5.1.1.2 8.1.6.2
Initiation
The UE shall initiate the UE capability update procedure in the following situations:

1>
the UE receives a UE CAPABILITY ENQUIRY message from the UTRAN;

1>
while in CELL_DCH or CELL_FACH state, the UE capabilities change compared to those stored in the variable UE_CAPABILITY_TRANSFERRED, and the variable RNC_CAPABILITY_CHANGE_SUPPORT is set to TRUE.

If the UE CAPABILITY INFORMATION message is sent in response to a UE CAPABILITY ENQUIRY message, the UE shall:

1>
include the IE "RRC transaction identifier"; and

1>
set it to the value of "RRC transaction identifier" in the entry for the UE CAPABILITY ENQUIRY message in the table "Accepted transactions" in the variable TRANSACTIONS; 

1>
for the UE capabilities defined prior to REL-6:
2>
retrieve its UTRA UE radio access capability information elements from variable UE_CAPABILITY_REQUESTED; and

2>
include this in IE "UE radio access capability" and in IE "UE radio access capability extension", provided this IE is included in variable UE_CAPABILITY_REQUESTED;

2>
retrieve its inter-RAT-specific UE radio access capability information elements from variable UE_CAPABILITY_REQUESTED; and

2>
include this in IE "UE system specific capability".

1>
for the UE capabilities defined in REL-6 or later:

2>
include the information elements associated with the capabilities included in the variable UE_CAPABILITY_REQUESTED and the variable UE_CAPABILITY_TRANSFERRED.
If the UE CAPABILITY INFORMATION message is sent because one or more of the UE capabilities change compared to those stored in the variable UE_CAPABILITY_TRANSFERRED while in connected state, the UE shall:

1>
for the UE capabilities defined prior to REL-6, include the information elements associated with the capabilities that have changed in the UE CAPABILITY INFORMATION message; and

1>
for the UE capabilities defined in REL-6 or later, include the information elements associated with the capabilities included in the variable UE_CAPABILITY_TRANSFERRED.

If the UE is in CELL_PCH or URA_PCH state, the UE shall:

1>
if variable READY_FOR_COMMON_EDCH is set to TRUE:

2>
move to CELL_FACH state;

2>
restart the timer T305 using its initial value if periodical cell update has been configured by T305 in the IE "UE Timers and constants in connected mode" set to any other value than "infinity".

1>
else:

2>
if variable H_RNTI and variable C_RNTI are set:

3>
continue as below.

2>
else:

3>
first perform a cell update procedure using the cause "uplink data transmission", see subclause 8.3.1.

The UE RRC shall submit the UE CAPABILITY INFORMATION message to the lower layers for transmission on the uplink DCCH using AM RLC. When the message has been delivered to lower layers for transmission the UE RRC shall start timer T304 and set counter V304 to 1.

A UE in connected mode should only indicate changes of capability in the IEs "DL capability with simultaneous HS-DSCH configuration", "Transport channel capability", "Physical channel capability", "Device type", the IE "UE power class extension" within "RF capability extension", "E-UTRA measurements","UE multi-mode/multi-RAT capability" and "UE E-UTRA Capability".  
The UE should not request a changed capability that would render an existing CS configuration invalid.

A UE with HS-PDSCH configured should not request a changed capability that removes support for HSDPA or HSUPA entirely; it may request reduction of its capabilities to the lowest category, but not to "DCH only".
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