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1
Introduction

Partial roaming concepts (i.e. forbidden location areas) are available in order to be able to differentiate between users with different access rights to certain cells or cell areas. These concepts are based on NAS registration areas.

2
Partial roaming in idle mode

The mechanisms that have been specified in Release 99 are optimised for UEs in idle mode only. An idle mode UE that enters a new cell reads information on the entered location areas as broadcast in system information block type 1. The UE compares this location area code with its stored information regarding forbidden location areas. If the respective location area is part of the list the UE does not perform a location update in that cell. If it is not part of the list the UE start a location update procedure and in case the location area is forbidden the network answers with a location update reject that includes the appropriate rejection cause. This location area code is then stored in the list and avoided in future location update attempts.

3
Partial roaming in CELL_PCH, URA_PCH and CELL_FACH

In principle the mechanisms for CELL_PCH and URA_PCH work in a similar way. Also in this case System Information Block Type 1 is read to find out the location area code for the respective cell. However, in case it is not known to the UE that the cell is part of a forbidden location area the consequences of failed location update attempts are significant. 

The figure below illustrates the relevant message sequence for this scenario as far as R99 is concerned.
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1. The UE is in CELL_PCH. A signalling connection exists to the ps domain. Thus a context and potentially radio bearers are configured.
The UE reselects to a cell. The entered cell does not belong to a forbidden location area that is stored in the UE. The cell belongs to another location area than the previous cell.

2. The UE sends a cell update message to the UTRAN. 

3. The UTRAN does not have information regarding access restrictions for UEs. Thus the procedure is confirmed by transmitting a Cell Update Confirm message to the UE. In this case the UE would not be prevented from using the cell.

4. In case an SRNS relocation is initiated on the UTRAN side new UTRAN mobility information would be provided to the UE (Note: for the relocation case the message order is not completely correct).

5. Based on the new UTRAN mobility information the UE would start a location area update procedure.

6. If the UE is not allowed to enter the location area the cell belongs to the network replies with a location area update reject procedure. The UE stores this location area in the list of forbidden location areas and searches for a new cell within an allowed location area.

7. The UE stores the access restrictions and searches for another cell within an allowed location area.

4
Improvements for shared networks

In the context of the work on shared networks the radio network will have additional knowledge on access restrictions of single UEs. Thus sufficient information exists in the radio network in order to improve the handling of the scenario mentioned in section 3. Therefore a new message is proposed to be specified that allows rejection of a cell update procedure without releasing the RRC connection. This message indicates to the UE that this location area is forbidden and may also include information about cells that are allowed for that UE.
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1. The UE is in CELL_PCH. A signalling connection exists to the ps domain. Thus a context and potentially radio bearers are configured.
The UE reselects to a cell. The entered cell does not belong to a forbidden location area that is stored in the UE. The cell belongs to another location area than the previous cell.

2. The UE sends a cell update message to the UTRAN. 

3. The UTRAN has information regarding access restrictions for UEs. Thus the is rejected with the proposed UTRAN mobility REJECT message.

4. The UE stores the access restrictions and searches for another cell within an allowed location area.

5
Conclusion

An enhancement for the support of roaming restrictions has been presented. A rather straight forward addition to UTRAN mobility procedures allows a significant simplification of the support of roaming restrictions in CELL_PCH, URA_PCH and CELL_FACH in case access restrictions for UEs are known in the UTRAN. This information is expected to be provided to the UTRAN in the context of the work on shared networks.

The proposed addition avoids involvement of the core network in case the UE roams into a cell that is not allowed for that UE. A SRNS relocation that is part of the message sequence in section 3 can be avoided. Optionally, an indication could be given to the UE that directs the UE to an allowed cell.

It is proposed to agree on the principle in case sufficient information be available in the RNCs. 

8.3.1
Cell and URA update procedures
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Figure 8.3.1-11: Cell update procedure, reject case
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Figure 8.3.1-12: URA update procedure, reject case

8.3.1.x
Reception of the UTRAN MOBILITY REJECT message by the UE

When the UE receives a UTRAN MOBILITY REJECT message the UE shall:

>1 forward the IE “CN common GSM-MAP NAS system information“ to upper layers with the indication forbidden registration area
>1
continue searching for a suitable cell according to [4] as if the CELL UPDATE/URA UPDATE procedure had not been performed
10.2.x
UTRAN MOBILITY REJECT
This message rejects a cell update or ura update procedure.

RLC-SAP: UM


Logical channel: CCCH or DCCH


Direction: UTRAN ( UE
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U-RNTI
CV-CCCH

U-RNTI 10.3.3.47


Mobility rejection cause
MP
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OP
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