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Reason for change:
(

Experience from the deployment of GPRS in live networks brought out that some existing roaming scenarios and configurations does not work. 

In the case when operator has only roaming agreement for CS services but not for PS service (GPRS) there does not seem to be any suitable cause value with which PS attach can be rejected  without impact on both the GSM roaming and the GPRS services in other networks.

More detail description of the problem can be found from TSG CN Plenary #14 Tdoc NP-000697 and TSG SA Pleanary #10 Tdoc SP-000666.





Summary of change:
(

CR proposes a new rejection cause value "GPRS services not allowed in this PLMN" that is sent to the MS which requests  GPRS attach in a PLMN which does not offer GPRS roaming to that MS.  When MS receives this cause code it shall not attempt new GPRS attach before entering a new PLMN. 

However the intention is not to blacklist the PLMN code for GPRS.






Consequences if 
(

not approved:
It it not possible to distinguish between CS and PS roaming agreements




Clauses affected:
(

4.7.3.1.4, 4.7.3.2.4, 10.5.5.14, Annex G.6
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Other comments:
(



4.7.3.1.4
GPRS attach not accepted by the network

If the attach request cannot be accepted by the network, an ATTACH REJECT message is transferred to the MS. The MS receiving the ATTACH REJECT message stops timer T3310 and takes one of the following actions depending upon the reject cause:

# 3
(Illegal MS); or

# 6
(Illegal ME)

The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. The new GMM state is GMM-DEREGISTERED. The SIM shall be considered as invalid for GPRS services until switching off or the SIM is removed.

If the MS is IMSI attached via MM procedures, the MS shall in addition set the update status to U3 ROAMING NOT ALLOWED, shall delete any TMSI, LAI and ciphering key sequence number. The new MM state is MM IDLE. The SIM shall be considered as invalid also for non-GPRS services until switching off or the SIM is removed.

# 7
(GPRS services not allowed)

The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. The SIM shall be considered as invalid for GPRS services until switching off or the SIM is removed. The new state is GMM-DEREGISTERED.

# 8

(GPRS services and non-GPRS services not allowed)

The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (shall store it according to section 4.1.3.2) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. The new GMM state is GMM-DEREGISTERED. The new MM state is MM IDLE.

The MS shall set the update status to U3 ROAMING NOT ALLOWED, shall delete any TMSI, LAI and ciphering key sequence number. The SIM shall be considered as invalid for GPRS and non-GPRS services until switching off or the SIM is removed.

# 11
(PLMN not allowed)

# 12
(Location area not allowed); or

# 13
(Roaming not allowed in this location area)

The MS shall delete any RAI, P-TMSI, P-TMSI signature, and GPRS ciphering key sequence number stored, shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2), shall reset the GPRS attach attempt counter and shall change to state GMM-DEREGISTERED.

If the MS is IMSI attached via MM procedures, the MS shall in addition set the update status to U3 ROAMING NOT ALLOWED, shall delete any TMSI, LAI and ciphering key sequence number and shall reset the location update attempt counter. The new MM state is MM IDLE.

The MS shall store the LAI or the PLMN identity in the appropriate forbidden list, i.e. in the “forbidden PLMN list” for cause #11, in the list of “forbidden location areas for regional provision of service” for cause #12 or in the list of “forbidden location areas for roaming” for cause #13. If cause #11 or #13 was received, the MS shall perform a PLMN selection instead of a cell selection.

# 14 (GPRS services not allowed in this PLMN)

The MS shall delete any RAI, P-TMSI, P-TMSI signature, and GPRS ciphering key sequence number stored, shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2), shall reset the GPRS attach attempt counter and shall change to state GMM-DEREGISTERED.

If the MS is IMSI attached via MM procedures, it shall continue to behave according to the MM service state. GPRS attach shall not be attempted before entering a new PLMN or until switching off or the SIM is removed. 

If the MS is not IMSI attached via MM procedures and operating in MS operation mode B, it shall then perform an IMSI attach for non-GPRS services by use of the MM IMSI attach procedure. GPRS attach shall not be attempted before entering a new PLMN or until switching off or the SIM is removed.

GPRS MS operating in MS operation mode C shall perform a PLMN selection instead of a cell selection.

Other values are considered as abnormal cases. The specification of the MS behaviour in those cases is specified in section 4.7.3.1.5.

*** Next modification ***

4.7.3.2.4
Combined GPRS attach not accepted by the network

If the attach request can neither be accepted by the network for GPRS nor for non-GPRS services, an ATTACH REJECT message is transferred to the MS. The MS receiving the ATTACH REJECT message stops timer T3310 and takes one of the following actions depending upon the reject cause:


# 3

(Illegal MS);


# 6

(Illegal ME); or


# 8

(GPRS services and non-GPRS services not allowed).

The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (shall store it according to section 4.1.3.2) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. The new GMM state is GMM-DEREGISTERED. The new MM state is MM IDLE.

The MS shall set the update status to U3 ROAMING NOT ALLOWED, shall delete any TMSI, LAI and ciphering key sequence number. The SIM shall be considered as invalid for GPRS and non-GPRS services until switching off or the SIM is removed.

# 7

(GPRS services not allowed).


The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. The SIM shall be considered as invalid for GPRS services until switching off or the SIM is removed. The new GMM state is GMM-DEREGISTERED; the MM state is MM IDLE. A GPRS MS operating in MS operation mode A shall then perform an IMSI attach for non-GPRS services by use of the MM IMSI attach procedure; a GPRS MS operating in MS operation mode B shall then perform an IMSI attach for non-GPRS services by use of the MM IMSI attach procedure.

# 11
(PLMN not allowed); 

# 12
(Location area not allowed); or

# 13
(Roaming not allowed in this location area).

The MS shall delete any RAI, P-TMSI, P-TMSI signature and GPRS ciphering key sequence number stored, shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2), shall reset the routing area updating attempt counter and reset the GPRS attach attempt counter and changes to state GMM-DEREGISTERED. The MS shall set the update status to U3 ROAMING NOT ALLOWED, reset the location update attempt counter and shall delete any TMSI, LAI and ciphering key sequence number. The new MM state is MM IDLE. 

The MS shall store the LAI or the PLMN identity in the appropriate forbidden list, i.e. in the “forbidden PLMN list” for cause #11, in the list of “forbidden location areas for regional provision of service” for cause #12 or in the list of “forbidden location areas for roaming” for cause #13. If cause #11 or #13 was received, the MS shall perform a PLMN selection instead of a cell selection. 

# 14 (GPRS services not allowed in this PLMN)

The MS shall delete any RAI, P-TMSI, P-TMSI signature, and GPRS ciphering key sequence number stored, shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2), shall reset the GPRS attach attempt counter and shall change to state GMM-DEREGISTERED.

A GPRS MS operating in MS operation mode A or B shall then perform an IMSI attach for non-GPRS services by use of the MM IMSI attach procedure. GPRS attach shall not be attempted before a new PLMN is entered or until switching off or the SIM is removed.

Other values are considered as abnormal cases. The specification of the MS behaviour in those cases is specified in section 4.7.3.2.5.

*** Next modification ***

10.5.5.14
GMM cause 

The purpose of the GMM cause information element is to indicate the reason why a GMM request from the mobile station is rejected by the network.

The GMM cause information element is coded as shown in figure 10.5.129/3GPP TS 24.008 and table 10.5.147/3GPP TS 24.008.

The GMM cause is a type 3 information element with 2 octets length.

8
7
6
5
4
3
2
1


GMM cause IEI
octet 1

Cause value
octet 2

Figure 10.5.129/3GPP TS 24.008: GMM cause information element

Table 10.5.147/3GPP TS 24.008: GMM cause information element



Cause value (octet 2)

Bits

8
7
6
5
4
3
2
1



0
0
0
0
0
0
1
0

IMSI unknown in HLR

0
0
0
0
0
0
1
1

Illegal MS

0
0
0
0
0
1
1
0

Illegal ME












0
0
0
0
0
1
1
1

GPRS services  not allowed

0
0
0
0
1
0
0
0

GPRS services and non-GPRS services not allowed












0
0
0
0
1
0
0
1

MS identity cannot be derived by the network












0
0
0
0
1
0
1
0

Implicitly detached












0
0
0
0
1
0
1
1

PLMN not allowed

0
0
0
0
1
1
0
0

Location Area not allowed

0
0
0
0
1
1
0
1

Roaming not allowed in this location area

0
0
0
0
1
1
1
0

GPRS services not allowed in this PLMN












0
0
0
1
0
0
0
0

MSC temporarily not reachable

0
0
0
1
0
0
0
1

Network failure

0
0
0
1
0
1
0
0

MAC failure

0
0
0
1
0
1
0
1

Synch failure

0
0
0
1
0
1
1
0

Congestion

0
0
1
0
1
0
0
0

No PDP context activated

0
0
1
1
0
0
0
0

}

to

 } retry upon entry into a new cell

0
0
1
1
1
1
1
1

}












0
1
0
1
1
1
1
1

Semantically incorrect message

0
1
1
0
0
0
0
0

Invalid mandatory information

0
1
1
0
0
0
0
1

Message type non-existent or not implemented

0
1
1
0
0
0
1
0

Message type not compatible with the protocol state

0
1
1
0
0
0
1
1

Information element non-existent or not implemented

0
1
1
0
0
1
0
0

Conditional IE error

0
1
1
0
0
1
0
1

Message not compatible with the protocol state

0
1
1
0
1
1
1
1

Protocol error, unspecified












Any other value received by the mobile station shall be treated as 0110 1111, 'Protocol error, unspecified'. Any other value received by the network shall be treated as 0110 1111, 'Protocol error, unspecified'.



NOTE:
The  listed reject cause values are defined in Annex G.

*** Next modification ***

G.6
Additional cause codes for GMM

Cause value = 7 GPRS services not allowed.


This cause is sent to the MS if it requests an IMSI attach for GPRS services, but is not allowed to operate GPRS services.

Cause value = 8 GPRS services and non-GPRS services not allowed.


This cause is sent to the MS if it requests a combined IMSI attach for GPRS and non-GPRS services, but is not allowed to operate either of them.

Cause value = 9 MS identity cannot be derived by the network.

This cause is sent to the MS when the network cannot derive the MS’s identity from the P-TMSI in case of inter-SGSN routing area update.

Cause value = 10 Implicitly detached

This cause is sent to the MS either if the network has implicitly detached the MS, e.g. some while after the Mobile reachable timer has expired, or if the GMM context data related to the subscription dose not exist in the SGSN e.g. because of a SGSN restart.

Cause value = 16 MSC temporarily not reachable


This cause is sent to the MS if it requests a combined GPRS attach or routing are updating in a PLMN where the MSC is temporarily not reachable via the GPRS part of the GSM network.

Cause value = 14 GPRS services not allowed in this PLMN


This cause is sent to the MS which requests  GPRS attach in a PLMN which does  not offer roaming  for GPRS services to that MS.
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