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Introduction

The IE "entered parameter" is sent by the UE in the INITIAL DIRECT TRANSFER message to help UTRAN in the selection of the appropriate CN node.

The IE "entered parameter" was introduced in [1].  The only procedural requirement we have in TS 25.331 is captured in the tabular description (10.3.1.6 Intra Domain NAS Node Selector):
"Entered parameter shall be set to TRUE if the most significant byte of the current LAI/RAI is different compared to the most significant byte of the LAI/RAI stored on the SIM; Entered parameter shall be set to FALSE otherwise"
A T1 test case [2] requires the UE to set the "entered parameter" to "FALSE".  In this test case the UE is paged with the "IMSI", and it could be argued that the UE should instead set it to "TRUE".

Since the value of the IE "entered parameter" is probably not used by the RNC when the RNC is using the IMSI to page the UE, we would recommend to clearly specify that both settings are allowed in this specific case.  As a result the T1 test case [2] should be corrected based on the agreement that we will reach in RAN2.

Discussion

When the UE is paged with IMSI, it is required to "delete" the current LAI/RAI from the SIM [5].
[…]

Upon reception of a paging indication for GPRS services using IMSI, the MS shall locally deactivate any active PDP contexts and locally detach from GPRS. The local detach includes deleting any RAI…

[…]

This deletion is achieved by setting the LAI to the specific value of FFFE [3] and the MCC/MNC fields to a value other than {0,1...9} [4].  When the UE is sending an ATTACH REQUEST in the INITIAL DIRECT TRANSFER message after being paged with IMSI, the RAI has been "deleted", i.e. set to an invalid number.  The comparison described in the tabular format should therefore always yield the value "TRUE", since the most significant byte of an invalid LAI/RAI is always different from the most significant byte of the current (valid) LAI/RAI.
Alternatively, it could also be argued that the value of the IE "entered parameter" should be set to "FALSE" in this case since no a "deleted" LAI/RAI can not be compared with the current LAI/RAI.  However, such interpretation is not reinforced by any explicit text in the specification.
At this late date it is probably futile to determine which interpretation is the correct one.  We should, instead, focus our attention on how this IE is used by UTRAN, and what is the optimum setting from the UTRAN point of view.

The "entered parameter" is used by the RNC to establish the Iu connection with the most appropriate CN element.  If the most significant byte of the current LAI/RAI is different than the most significant byte of the LAI/RAI stored in the SIM, UTRAN will know the most appropriate CN node (SGSN) to which route the INITIAL DIRECT TRANSFER message. 

UTRAN will page the UE with IMSI only during an abnormal procedure used for error recovery in the network [5], i.e. if TMSI/P-TMSI are lost.  In this case, the UE is not attached to any CN node, and the selection of the CN note toward witch to route he the INITIAL DIRECT TRANSFER message should not be based on the values in the SIM. 

If UTRAN uses the value of "entered element" to choose the CN element, it would route all the INITIAL DIRECT TRANSFER messages toward the same CN, since the standard mandates to set this IE always to a specific value.  This is clearly not the desired behaviour, since, after a failure in witch the TMSI/P-TMSI are lost, all the traffic would be directed to the same CN node.
A good UTRAN implementation should, therefore, ignore the value of the IE "entered parameter" when IMSI is used in the paging.

If UTRAN is ignoring its value when IMSI is used in the page, there is no reason to force the UE to set it to a particular value, and to verify if the UE is compliant to this unneeded behaviour.  Unfortunately, this exactly what is described in the current version of test case 8.1.1.7 of TS 34.123-1 [2]:
[…]

8.1.1.7.3
Test purpose

To confirm that the UE responds to a PAGING TYPE 2 message which includes the IE "Paging Cause" and the IE "Paging Record Type Identifier".
To confirm that the UE responds with a RRC STATUS message after it has received an invalid PAGING TYPE 2 message.

To Page with the Paging Record Type Identifier set to "IMSI", in order to test the UEs behaviour to this situation which may occur when details of the temporary identity have been lost in the core network. 
…

Expected sequence

	Step
	Direction
	Message
	Comment

	
	UE
	SS
	
	

	1
	
	Void
	

	2
	(
	PAGING TYPE 2
	SS pages UE from a new CN domain, see specific message contents.

	3
	(
	RRC STATUS
	The UE shall respond by reporting the protocol error to the SS. 

	4
	(
	PAGING TYPE 2
	SS pages the UE with a matched identifier and with a valid "paging cause" IE from a new CN Domain.

	5
	(
	INITIAL DIRECT TRANSFER
	The UE shall respond to the paging message sent in step 4. 


…

PAGING TYPE 2 (Step 4)

Use the same message type found in TS 34.108, clause 9, with the following exception.

	Information Element
	Value/remark

	Paging cause
	Terminating Call supported by the UE in the new domain

	CN domain identity
	New Domain supported by the UE

	Paging record type identifier
	Set to "IMSI (GSM-MAP)" for UEs supporting GSM-MAP core network type or "IMSI (DS-41)" for UEs supporting ANSI-41 core network type.


INITIAL DIRECT TRANSFER (Step 5) – for UEs supporting GSM-MAP core networks

Check to see if the same message type found in TS 34.108 clause 9 is received, with the following exceptions:

	Information Element
	Value/remark

	CN domain identity
	CS domain or PS domain as specified in the PAGING TYPE 2 message in Step 4.

	Intra Domain NAS Node Selector 
	

	     - CHOICE version
	R99

	          -- CHOICE CN type
	GSM

	              --- CHOICE Routing basis
	local (P)TMSI – if CS Domain

IMSI (cause UE initiated event) - if PS Domain

	                 ---- Routing parameter
	If the IE "CN domain identity" is equal to "CS domain":

The TMSI consists of 4 octets (32bits). This can be represented by a string of bits numbered from b0 to b31, with bit b0 being the least significant

The "Routing parameter" bit string consists of bits b14 through b23 of the TMSI/ PTMSI.

The first/ leftmost/ most significant bit of the bit string contains bit b23 of the TMSI/ PTMSI.

If the IE "CN domain identity" is equal to "PS domain":

The "Routing parameter" bit string consists of DecimalToBinary [(IMSI div 10) mod 1000]. 

The first/ leftmost bit of the bit string contains the most significant bit of the result.

	              --- Entered parameter
	FALSE

	NAS message
	Not checked


[…]
Conclusion

We propose to allow the UE to set the value of "entered parameter" to either "FALSE" or "TRUE" in case the IMSI was used in the paging message.  The detailed changes are captured in the attached CR.
We also propose to move the procedural requirement from section 10 to section 8, where it belongs by definition.  It appears that T1 delegates are not reading the procedural requirements in section 10, since they are not captured in section 8.1.1.7.2 Conformance requirement, where the RRC procedural requirements of test case 8.1.1.7 are reported.

If the changes are agreed, we propose to send an LS to T1 to inform them of this correction, and to request a corresponding change to test case 8.1.1.7.
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8.1.8.2
Initiation of Initial direct transfer procedure in the UE

In the UE, the initial direct transfer procedure shall be initiated, when the upper layers request establishment of a signalling connection. This request also includes a request for the transfer of a NAS message.

Upon initiation of the initial direct transfer procedure when the UE is in idle mode, the UE shall:

1>
set the variable ESTABLISHMENT_CAUSE to the cause for establishment indicated by upper layers;

1>
perform an RRC connection establishment procedure, according to subclause 8.1.3;

1>
if the RRC connection establishment procedure was not successful:

2>
indicate failure to establish the signalling connection to upper layers and end the procedure.

1>
when the RRC connection establishment procedure is completed successfully:

2>
continue with the initial direct transfer procedure as below.

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

1>
perform a cell update procedure, according to subclause 8.3.1, using the cause "uplink data transmission";

1>
when the cell update procedure completed successfully:

2>
continue with the initial direct transfer procedure as below.

The UE shall, in the INITIAL DIRECT TRANSFER message:

1>
set the IE "NAS message" as received from upper layers; and

1>
set the IE "CN domain identity" as indicated by the upper layers; and

1>
set the IE "Intra Domain NAS Node Selector" as follows:

2>
derive the IE "Intra Domain NAS Node Selector" from TMSI/PMTSI, IMSI, or IMEI; and

2>
provide the coding of the IE "Intra Domain NAS Node Selector" according to the following priorities:

1.
derive the routing parameter for IDNNS from TMSI (CS domain) or PTMSI (PS domain) whenever a valid TMSI/PTMSI is available;

2.
base the routing parameter for IDNNS on IMSI when no valid TMSI/PTMSI is available;

3.
base the routing parameter for IDNNS on IMEI only if no (U)SIM is inserted in the UE.
2>
if a valid LAI/RAI is stored on the SIM: 
3> if the most significant byte of the current LAI/RAI is different compared to the most significant byte of the LAI/RAI stored on the SIM:

4> set the IE "Entered parameter" to TRUE;

3> if the most significant byte of the current LAI/RAI is the same as the most significant byte of the LAI/RAI stored on the SIM:

4> set the IE "Entered parameter" to FALSE;

2>
if no valid LAI/RAI is stored on the SIM: 

3> set the IE "Entered parameter" to either TRUE or FALSE.
1>
calculate the START according to subclause 8.5.9 for the CN domain as set in the IE "CN Domain Identity"; and

1>
include the calculated START value for that CN domain in the IE "START".

The UE shall:

1>
transmit the INITIAL DIRECT TRANSFER message on the uplink DCCH using AM RLC on signalling radio bearer RB3;

1>
when the INITIAL DIRECT TRANSFER message has been submitted to lower layers for transmission:

2>
confirm the establishment of a signalling connection to upper layers; and

2>
add the signalling connection with the identity indicated by the IE "CN domain identity" in the variable ESTABLISHED_SIGNALLING_CONNECTIONS.

1>
when the successful delivery of the INITIAL DIRECT TRANSFER message has been confirmed by RLC:

2>
the procedure ends.

When not stated otherwise elsewhere, the UE may also initiate the initial direct transfer procedure when another procedure is ongoing, and in that case the state of the latter procedure shall not be affected.

A new signalling connection request may be received from upper layers during transition to idle mode. In those cases, from the time of the indication of release to upper layers until the UE has entered idle mode, any such upper layer request to establish a new signalling connection shall be queued. This request shall be processed after the UE has entered idle mode.

[…]

10.3.1.6
Intra Domain NAS Node Selector
This IE carries information to be used to route the establishment of a signalling connection to a CN node within a CN domain.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CHOICE version
	MP
	
	
	

	>R99
	
	
	
	

	>>CHOICE CN type 
	MP
	
	
	

	>>>GSM-MAP
	
	
	
	

	>>>>CHOICE Routing basis
	MP
	
	
	

	>>>>>local (P)TMSI
	
	
	
	TMSI allocated in the current LA or PTMSI allocated in the current RA

	>>>>>>Routing parameter
	MP
	
	Bit string (10)
	The TMSI/ PTMSI consists of 4 octets (32bits). This can be represented by a string of bits numbered from b0 to b31, with bit b0 being the least significant

The "Routing parameter" bit string consists of bits b14 through b23 of the TMSI/ PTMSI. The first/leftmost/most significant bit of the bit string contains bit b23 of the TMSI/PTMSI.

	>>>>>(P)TMSI of same PLMN, different (RA)LA
	
	
	
	TMSI allocated in another LA of this PLMN or PTMSI allocated in another RA this PLMN

	>>>>>>Routing parameter
	MP
	
	Bit string (10)
	The TMSI/ PTMSI consists of 4 octets (32bits). This can be represented by a string of bits numbered from b0 to b31, with bit b0 being the least significant.

The "Routing parameter" bit string consists of bits b14 through b23 of the TMSI/PTMSI. The first/leftmost/most significant bit of the bit string contains bit b23 of the TMSI/PTMSI.

	>>>>>(P)TMSI of different PLMN
	
	
	
	TMSI or a PTMSI allocated in another PLMN

	>>>>>>Routing parameter
	MP
	
	Bit string (10)
	The TMSI/ PTMSI consists of 4 octets (32bits). This can be represented by a string of bits numbered from b0 to b31, with bit b0 being the least significant.

The "Routing parameter" bit string consists of bits b14 through b23 of the TMSI/ PTMSI. The first/leftmost/most significant bit of the bit string contains bit b23 of the TMSI/PTMSI.

	>>>>>IMSI(response to IMSI paging)
	
	
	
	NAS identity is IMSI

	>>>>>>Routing parameter
	MP
	
	Bit string (10)
	The "Routing parameter" bit string consists of DecimalToBinary [(IMSI div 10) mod 1000]. The first/leftmost bit of the bit string contains the most significant bit of the result .

	>>>>>IMSI(cause UE initiated event)
	
	
	
	NAS identity is IMSI

	>>>>>>Routing parameter
	MP
	
	Bit string (10)
	The "Routing parameter" bit string consists of DecimalToBinary [(IMSI div 10) mod 1000]. The first/leftmost bit of the bit string contains the most significant bit of the result..

	>>>>>IMEI
	
	
	
	NAS parameter is IMEI

	>>>>>>Routing parameter
	MP
	
	Bit string (10)
	The "Routing parameter" bit string consists of DecimalToBinary [(IMEI div 10) mod 1000]. The first/leftmost bit of the bit string contains the most significant bit of the result..

	>>>>>Spare 1
	
	
	Bit string (10)
	This choice shall not be used in this version

	>>>>>Spare 2
	
	
	Bit string (10)
	This choice shall not be used in this version

	>>>>Entered parameter
	MP
	
	Boolean
	


	>>>ANSI-41
	
	
	Bit string (14)
	All bits shall be set to 0

	>Later
	
	
	Bit string(15)
	This bit string shall not be sent by mobiles that are compliant to this version of the protocol.
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