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	In case of location update, upon reception of reject cause #13 or #15, LAI, TMSI and ciphering key sequence number are not deleted in the UE (as per CR 24.008-521r4 (R99) and the Rel4 and Rel5 mirror CRs).

In case of inter-VLR LU, roaming restriction checks that lead to reject causes #13 and #15 are normally performed after HLR update (e.g. ARD and national roaming checks), i.e. the MSC/VLR address stored in HLR is that of the MSC/VLR controlling the not allowed LA. Also, authentication should be performed and new security context should be provided to the UE (CKSN/KSI, Kc/CK-IK). The “LA not allowed” flag is set in that VLR.
In case of intra-VLR LU, the “LA not allowed” flag is set in the VLR.

Based on that, the following issues are to be considered:

1. If the UE is coming back into its previous Location Area then it will not trigger immediately a location updating request because the broadcast LAI is the one kept stored in the UE/SIM (no LAI change).

The MT calls will not be delivered until the next MO activity or periodic location update (MS still considered in the not allowed LA).
2. If the UE has roamed from VLR1/LA1 (allowed) to VLR2/LA2 (not allowed) and to VLR3/LA3 (allowed) then 
a) the previous TMSI1/LA1 kept stored on the UE/SIM will point to a wrong previous VLR: VLR1 should have received a Cancel Location when the UE tried to register in LA2 and TMSI1 may have been re-allocated to another UE, leading to a wrong TMSI1-IMSI mapping.

b) If authentication is performed in VLR2, a KSI/CKSN is sent to the UE. That KSI/CKSN is provided with TMSI1/LAI1 in the location updating request to VLR3. If the current security context (Kc, CKSN)/(KSI, CK, IK) obtained from VLR1 is taken into account by VLR3 it should not correspond to that present in the UE/SIM and ciphering will fail.
A workaround is proposed 
· For the UE to trigger a Location Updating after receipt of causes #13 and #15 when it is moving back to the previous (allowed) Location Area,
· For the new VLR (controlling the new allowed LA) to get the right IMSI and security context from the previous VLR.
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	Before sending the reject cause value #13 (roaming not allowed in LA) or #15 (no suitable cells in LA), as an option, the MSC/VLR may send a new TMSI together with the (not allowed) LAI to the UE (TMSI Reallocation Command).
Based on that, per current specification,

· this TMSI/LAI will not be deleted by the UE when receiving the message Location Updating Reject (cause #13/#15).
· When the UE is moving back to the previous (allowed) LA, the Location Updating Request is sent immediately (LAI change) and MT calls can be delivered immediately (LA not allowed flag is reset and HLR is updated, if necessary).
· The new VLR should address the relevant previous VLR (which controls the not allowed LA) and should obtain the right IMSI and security context.
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not approved:
	Upon reception of location updating reject cause #13 or #15,

1. The MT calls cannot be delivered until the next MO activity or periodic location update because of the LA not allowed if the UE is moving back to the previous allowed LA (still stored with TMSI on the UE/SIM).
2. Wrong IMSI and wrong security context may be obtained from the previous VLR, leading to wrong authentication and ciphering failure.
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	Other comments:
(

	Rel-8 CR to 23.122 and 24.008 are also proposed to clarify the UE behaviour when it has selected a new suitable cell after having received a LU Reject with cause #13 or #15. 
Rel8 (and onwards) UEs supporting these 23.122 and 24.008 CRs should trigger a LU Request regardless of whether the new cell belongs to the LA which identity is stored on the UE/SIM.
This addresses the issue 1) above but not the issue 2).


FIRST CHANGE
4.1
Location Updating

4.1.1
Detailed procedure in the MSC

4.1.1.1
Process Update_Location_Area_MSC

Sheet 1: Location Update corresponds to a Location_Registration_Request indicating any of the following:

-
Normal location update;

-
Periodic location update;

-
IMSI attach.
Sheet 1: The procedures Check_IMEI_MSC, Obtain_IMEI_MSC and Obtain_IMSI_MSC are specified in 3GPP TS 23.018 [5a].

Sheet 1: The input signal "Send UESBI-Iu to Access Network" carries the IMEISV.

Sheet 1: The task "Convert IMEISV to UESBI" is defined in 3GPP TS 23.195 [11a].

Sheet 2: The procedure Check_IMEI_MSC is specified in 3GPP TS 23.018 [5a].

Sheet 2: When the MSC receives a Set Ciphering Mode request from the VLR, it sends a Start ciphering request towards the MS. After that, the Forward new TMSI and Update Location Area ack may be received in any order. 
Sheet 2: The Forward new TMSI may also be received prior to Update Location Area negative response if the option “TMSI reallocation in case of Location Update reject with cause #13 (roaming not allowed in Location Area) or #15 (no suitable cells in Location Area)” is applicable (see §4.1.2.3). The new TMSI is forwarded together with the new LAI. They are kept in the UE/SIM on receipt of the Location Update reject with cause #13 or #15 (see 3GPP TS 24.008 [13]).
Sheet 2: IMEISV trace list shall be made available to the MSC. The list may contain IMEISV entries if Management Based Trace Activation is supported in RAN and MSC has received the trace list in the Uplink Information Transfer message (See 3GPP TS 32.422 [15] and 25.413 [17]). The test "Current IMEISV included in IMEISV trace list?" will follow the "no" case when no entries exist. 
Sheet 2: For Trace Invocation in RAN concepts and procedures see 3GPP TSs 32.421 [16], 32.422[15] and 25.413[17].
Sheet 2: IMEISV trace list
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Figure 4.1.1.1 (sheet 1 of 2): Process Update_Location_Area_MSC
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Figure 4.1.1.1 (sheet 2 of 2): Process Update_Location_Area_MSC
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NEXT CHANGE
4.1.2.3
Procedure Location_Update_Completion_VLR

Sheet 1: Decision "National Roaming Restrictions Exist?" distinguishes whether or not the subscriber is allowed service in the target LA, based on the current location of the MS and the VLR's knowledge of other networks. The "Yes" branch results in the sending of "Update Location Area Negative Response" toward the MSC (and the MS), with cause "National Roaming Not Allowed." However, subscriber data shall not be deleted from the VLR. This is to avoid unnecessary HLR updating should the subscriber be allowed subsequently to roam in other LAs of the same MSC.
Sheet 1: Decision "Access-Restriction-Data permits current RAT?" performs a check on the subscriber’s AccessRestrictionData information received from the HLR and either allows the operation to continue or rejects the Location Update. The decision is taken according to the following:

-If AccessRestrictionData value includes "GERAN not allowed" and the LA/RA, where the MS accesses the network, is served by GERAN, then the subscriber’s access is not permitted.

-If AccessRestrictionData value includes "UTRAN not allowed" and the LA/RA, where the MS accesses the network is served by UTRAN, then the subscriber’s access is not permitted.

Sheet 1: When the Location Update is not allowed because the subscriber access is restricted due to Administrative Restriction of Subscribers’ Access feature, the flow results in the sending of "Update Location Area Negative Response" toward the MSC (and the MS). The recommended cause code is "RAT not allowed", but cause codes "PLMN not allowed" or "National Roaming Not allowed" may also be used based on operator configuration and the required MS behaviour.

Note: For the mapping of MAP Process cause code values to values on the MM protocol interface see 3GPP TS 29.010 [14].

 For the MS behaviour determined on the received cause code see 3GPP TS 24.008[13].

Sheet 1: Decision "Roaming restriction due to Unsupported Feature received in subscriber data?" distinguishes whether or not the subscriber data received from the HLR indicates "roaming restriction due to unsupported feature." The "Yes" branch results in the sending of "Update Location Area Negative Response" toward the MSC (and the MS), with cause "National Roaming Not Allowed." However, subscriber data shall not be deleted from the VLR. This is to avoid unnecessary HLR updating should the subscriber be allowed subsequently to roam in other LAs of the same MSC.
Sheet 1: Decision "Regional subscription restriction" distinguishes whether or not the subscriber is allowed service in the target LA, which the VLR deduces based on regional subscription information received from the HLR. The "Yes" branch results in the sending of "Update Location Area Negative Response" toward the MSC (and the MS), with cause "location area not allowed." However, subscriber data shall not be deleted from the VLR. This is to avoid unnecessary HLR updating should the subscriber be allowed subsequently to roam in other LAs of the same MSC.
Sheet 1: Causes "National Roaming Not Allowed" and "RAT not allowed" lead to sending of cause #13 (roaming not allowed in the Location Area) and #15 (no suitable cells in Location Area) respectively to the UE (see 3GPP TS 29.010 [14]). On receipt of cause #13 or #15 the TMSI and LAI currently stored in the UE/SIM are not deleted (see 3GPP TS 24.008). As an option (referred-to as “TMSI option”), for these two reject causes, the VLR may forward a new TMSI (with the new LAI) together with the sending of “Update Location Area Negative Response” toward the MSC. The Location Updating Reject is sent to the UE after forwarding of the new TMSI (and new LAI) (see §4.1.1.1).
The purpose of this optional TMSI allocation (with new LAI) is 
-to force the UE to trigger a location updating if it is roaming back to the previous Location Area (allowed); otherwise the location updating is not triggered (no LAI change) and the MT calls will not be delivered until the next MO activity or periodic location update (for MT activity, the MS is considered to be still in the not allowed Location Area). 
-to address the relevant previous VLR (which controls the not allowed LA), in case of roaming to a new Location Area (possibly controlled by a new VLR) and obtain the right IMSI and security context; otherwise a wrong VLR is addressed (corresponding to the TMSI/LAI of the VLR that controlled the previous allowed LA) and wrong IMSI / security context would be obtained if TMSI is reallocated.
Sheet 2: The procedure Check_IMEI_VLR is specified in 3GPP TS 23.018 [5a].
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Figure 4.1.2.3 (sheet 1 of 2): Procedure Location_Update_Completion_VLR
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Figure 4.1.2.3 (sheet 1 of 2): Procedure Location_Update_Completion_VLR
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