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GERAN Internal Cell Identity

<Background: This paper was presented at the TSG GERAN meeting #6 in Naantali,  however no decision was taken regarding the working assumption on which cell identity should be used as the GERAN Iu internal cell identity. The decision was delayed to the GERAN2 #6bis meeting.>

1. Introduction

With the introduction of GERAN Iu mode the GERAN cells will become multi-mode capable, meaning the cells will support both A/Gb and Iu mode of operation. This also means that the same GERAN cell will be reachable from both the 2G CN over the A and Gb interface and from the 3G CN over the Iu interface. There are some fundamental differences on how cells are addressed in UMTS and GSM that needs to be considered in the case of GERAN Iu. 

UMTS uses a cell identity UC-id that is made up of an RNC-id addressing the RNC that the cell belongs to and C-id addressing the cell within that RNC. The C-id is therefore unique within the RNC and is not visible in the CN. GSM uses the Global Cell Identity (CGI) that is made up of the LAI addressing the Location area and CI addressing the cell within that Location Area. Both the LAI and CI are known in the CN. The CI is unique within the Location Area. 

It has been agreed within TSG GERAN that a new identity called BSC-id shall be used to route messages within the CN towards cells when the MS is operating in Iu mode in GERAN. The BSC-id is identical to the RNC-id in UTRAN and each BSC-id/RNC-id is unique within both GERAN and UTRAN. So far however no definition of the GERAN internal part of the cell identity when the MS operates in Iu mode has been agreed. This paper discusses two possible ways to define the GERAN Internal Cell Identity and proposes a solution that if accepted can be taken as a working assumption within GERAN standardization.

In this paper it is assumed that, regardless how the GERAN Internal Cell Identity is defined, the                                                                                   O&M functions of GERAN will make it possible for one BSC to know what mode of operations are available in neighboring cells belonging to other BSCs and also how to address each cell and mode. This static knowledge is used for instance at handover.

2. Solutions

2.1. One cell identity for both modes

This solution is based on reusing the CI (16 bit) used in GSM to also be used to address cells when the MS is in Iu mode. The same identity for the GERAN cells will be used regardless which modes the cell supports and which mode the MS operates in. This will be possible since the mode the MS operates can be implicitly indicated depending on which interface the message arrives to the BSC from the CN. 

Example:

If the MS is performing a handover to another cell in Iu mode. The source BSC will in the Relocation Required message sent over the Iu interface indicate the target cell as BSC-id + CI were only the BSC-id part will be visible to the CN. The CN will then send a Relocation Request over the Iu interface towards the target BSC and the target BSC will know that the MS are performing a handover to Iu mode in the target cell determined by the CI.

If the same MS were performing a handover to A/Gb mode in the target cell the source BSC would address the target cell with the LAI + CI = CGI within the Relocation Required message sent over the Iu interface. The CN will send the corresponding handover message over the A interface to the target BSC which indicates that the MS is performing a handover to A/Gb mode of operation.

The following restriction is necessary if this approach is accepted:

· Only one CI can be allocated within each 2G LA and within each BSC. This is because the LA and BSC areas are allowed to overlap each other.

Pros and Cons:

The advantage of this solution is that no new cell identity need to be introduced and each cell are only addressed by one address. An open issue is if this makes the O&M easier compared to the other solution below.

The disadvantage of this solution is that new restrictions on the allocation of the CI are introduced which is not completely backward compatible. However these restrictions should be possible to handle with O&M.

2.2. One cell identity for each mode

This solution is based on introducing a new cell identity in GERAN that is similar to the C-id (16 bit) of UTRAN. Each cell that supports Iu mode will also be allocated a C-id used for address cells when the MS is in Iu mode or is going to Iu mode of operation. The C-id is unique within each BSC. It is not perceived that the C-id will be visible and used over the air interface since other identifiers that are broadcasted today like CI and BSIC should be sufficient. However it is still FFS.

Pros and Cons:

The advantage of this solution is that it is more architectural clean since cell identities used in Iu mode are independent to the cell identities used in A/Gb mode. This means that the only restriction on the C-id is that it needs to be unique within a BSC and no changes are made to the definition of CI. It shall still be possible by the operator to allocate the same values to the CI and C-id as long as the restrictions of solution one above are fulfilled.

The disadvantage of this solution is that a new identity is introduced which might lead to more complicated O&M. It is also an open issue if there are any functions that requires the new C-id to be used over the air or if the existing broadcasted identities are enough.

3. Conclusion

It is proposed that the CI shall be adopted as the GERAN internal cell identity for all cells regardless which mode of operation they support. This is under the restriction that the CI will be unique both within the 2G Location Area and the BSC. 

If however this restriction is not acceptable it is proposed to adopt the other solution and introduce a new Cell identity called C-id that is used to address cells when the MS operates in Iu mode. This is under the assumption the new cell identity will not cause extra signaling over the air interface. The C-id will be unique within the BSC. The existing CI will then be kept for mobiles operating in A/Gb mode. It will be possible to allocate the same value for the CI and the C-id for administration purposes as long as they are unique within both the BSC and the 2G Location Area. The C-id will not be used over the air interface as long as the cell supports A/Gb mode. 

