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PCID groups per Tracking Area
1 Introduction

There is currently work ongoing within 3GPP to specify the interworking between E-UTRAN and the other existing RATs, such as GERAN and UTRAN. The working assumption within GERAN is that information about neighbouring E-UTRAN cells is transmitted as a so called black list, i.e. information about the neighbouring E-UTRAN frequencies together with information about neighbouring E-UTRAN cells that for some reason are “not allowed” is transmitted.
A problem that has been identified for the black list approach (for example in reference ‎[3]) is that the mobile station would not know whether the otherwise allowed neighbouring E-UTRAN cells (i.e. cells not on the black list) are allowed or not for the specific subscriber. A quite normal case that will occur is that certain Tracking Areas (corresponding to Location/Routing Areas within GERAN/UTRAN) will not be allowed for a specific user. When the mobile station tries to perform cell reselection to a cell belonging to a Tracking Area which is not allowed for that subscriber, it will be rejected by the network and the mobile station will store the specific Tracking Area as not allowed. It can be noted that this same problem exists between GERAN and UTRAN today.
This paper, that has been presented at GERAN#39 meeting, proposes a mechanism that allows the network to inform the mobile stations about what neighbouring E-UTRAN cells belong to the same Tracking Area. When a cell reselection towards an E-UTRAN cell has been rejected due to the Tracking Area not being allowed for the subscriber, the mobile stations will then be able to directly perform cell reselections towards E-UTRAN cells belonging to other Tracking Areas.
2 Problem
When a mobile station in GERAN mode performs measurements for cells that belong to other RATs, such as UTRAN and E-UTRAN, it is not aware of the Location Area/Routing Area/Tracking Area they belong to. In different cases the subscriber is not allowed to enter a specific Location/Routing/Tracking Area, which the mobile station finds out about when it tries to perform cell reselection to a cell in that area. As indicated in reference ‎[3], for the GERAN to UTRAN case today the mobile station shall then not try cell reselection to any UTRAN cell on the same frequency for a period of up to 20 minutes. The reason is that the mobile station is not aware of what Location/Routing Areas the other UTRAN cells belong to.

The same issue would exist for the GERAN to E-UTRAN interworking unless another mechanism is introduced. When the mobile station is in an area with access to cells associated with different Tracking Areas, where some are allowed and some are not, it will in different cases not be able to perform cell reselection to any of the allowed cells due to an earlier cell reselection towards a cell (Tracking Area) that turned out to be disallowed. This can be either in idle mode or in packet transfer mode where the mobile station controls the cell reselection (in NC0 and NC1 modes).

In case the mobile station is in dedicated mode, packet transfer mode or dual transfer mode, it would in the same cases be performing unnecessary measurements, and transmit unnecessary measurement reports, of cells that belong to disallowed Location/Routing/Tracking Areas. The list of disallowed areas is kept in the mobile station based on previous rejected accesses in those areas.
3 Proposal
It is here proposed to introduce the possibility to group the E-UTRAN Physical Layer Cell Identities (PCIDs) according to the Tracking Area they belong to. When the information about neighbouring E-UTRAN frequencies/cells is broadcasted in GERAN it will then be possible to inform the mobile stations about:

•
What neighbouring E-UTRAN cells that belong to the same Tracking Area (by identifying the different groups of PCIDs)

•
Optionally, for the group of PCID, include the related Tracking Area Code
The creation and transmission of groups of PCIDs has already been proposed in references ‎[1] and ‎[2], in order to inform about black listed E-UTRAN cells (i.e. disallowed cells for all mobile stations) due to that those E-UTRAN cells belong to another network typically in another country. It is here proposed that information about PCID groups that belong to the same Tracking Area can be sent to the mobile stations as well. That can be achieved by identifying a group of PCIDs and include an indication that it is a group of E-UTRAN cells that belong to the same Tracking Area.
A mobile station that has received the information about a group of PCIDs that belong to the same Tracking Area, and which has been rejected in one of those cells due to that the area was disallowed (for that user) shall then be allowed to directly try to enter any cell not part of that PCID group. In other words, it would not need to have a waiting time (up to 20 minutes from GERAN to UTRAN today) towards cells not part of that PCID group since such cells belong to another Tracking Area. In dedicated mode/packet transfer mode (or dual transfer mode), the mobile station would be able to use the information about the area (i.e. group of PCIDs) that belong to a disallowed Tracking Area, in order to avoid unnecessary measurements/measurement reports for those cells.
4 Discussion and conclusions

It is here proposed to introduce the possibility to group the E-UTRAN Physical Layer Cell Identities (PCIDs) according to the Tracking Area they belong to in the broadcasted information. The GERAN/E-UTRAN capable mobile stations would then know what neighbouring E-UTRAN cells that belong to the same Tracking Area. When cell reselection to an E-UTRAN cell is rejected due to that the Tracking Area was disallowed, the mobile stations would thus be allowed to directly initiate cell reselection to E-UTRAN cells that are not part of the same PCID group. No waiting time would be needed towards those cells.

Mobile stations in dedicated/packet transfer/dual transfer modes can use the information about the groups of cells that belong to the same Tracking Area in order to avoid unnecessary measurements/measurement reports for all cells that belong to a Tracking Area that is not allowed.

Provided that there is no impact outside GERAN specifications it is proposed to discuss whether GERAN wants to consider and standardize this feature within the scope of the release 8. 
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