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Cell identities for inter-RAT monitoring
1 Introduction

When monitoring neighbouring cells for reselection or measurement reporting, one important factor is the possibility to uniquely identify the particular cell that the mobile is observing. This is important also in the context of inter-RAT operation. This contribution discusses how a mobile station in GERAN can ascertain the identity of E-UTRAN cells.
This contribution is the revision of a document submitted to the RAN-GERAN Workshop [1].

2 Neighbouring cell identities
In GERAN and UTRAN, a cell is uniquely identified by the following parameters
:

· GERAN:

ARFCN + BSIC

· UTRAN (FDD):
UARFCN + scrambling code

· UTRAN (TDD): 
UARFCN + cell parameter

The question arises about what parameter(s) should be used to identify a E-UTRAN cell. In E-UTRAN a cell is uniquely identified by:
· E-UTRAN (FDD):
EARFCN + cell identity

At present, according to the E-UTRAN specifications (in particular the Stage 2 TS 36.300 [9] and the physical layer specification TS 36.211 [8]), several cell identities can be defined for a cell. For example, at the physical layer, the physical-layer cell identity is defined. As stated in subclause 6.11 of [8]:
There are 510 unique physical-layer cell identities. The physical-layer cell identities are grouped into 170 unique physical-layer cell-identity groups, each group containing three unique identities. The grouping is such that each physical-layer cell identity is part of one and only one physical-layer cell-identity group. A physical-layer cell identity is thus uniquely defined by a number in the range of 0 to 169, representing the physical-layer cell-identity group, and a number in the range of 0 to 2, representing the physical-layer identity within the physical-layer cell-identity group.

Note that in the CR in [2] it is proposed to revise the number of physical layer cell identities to 504.
The physical layer cell identity can be derived during the cell-search process (the physical-layer cell-identity group is derived from the Secondary SCH during the second stage of cell search, while physical-layer identity within the physical-layer cell-identity group is derived from the Primary SCH during the first stage of cell search).
On the other hand, looking at subclause 7.4, subclause 8.2 and Annex C of TS 36.300 [9], it is stated that the cell identity of the E-UTRAN cell is also carried in the cell’s system information on BCH. For a terminal in GERAN, it would be desirable to avoid the need to read the system information to derive the identity of the E-UTRAN cell
; this is because, in idle mode this would lead to a higher power consumption for the mobile (especially if the identity reconfirmations and measurements need to be performed regularly [10]), while in active mode (dedicated mode or packet transfer mode) this may not be possible for the mobile without interrupting the reception of data. On the other hand, as the detection of the physical-layer cell identity relies only on reading the synchronisation channels, it would be possible for a mobile in GERAN to read it even while in active mode during the available measurement gaps (idle frames).
If detailed information about E-UTRAN cells is provided in the GERAN neighbour cell list [3], the physical-layer cell identity could be a candidate for the parameter to include to identify a E-UTRAN cell. In this case, 9 bits would be required for each cell (29 = 512); this would the same as the 9 bits currently used to signal the scrambling code for UTRAN FDD cells. Hence, this would be acceptable from the GERAN point of view.
3 Questions for the RAN working groups
Given the analysis in section 2, GERAN should clarify the following issues with the RAN working groups.
1) Would it be possible for TSG GERAN to develop inter-RAT monitoring procedures under the assumption that – for the purposes of cell monitoring and measurement reporting – only the physical-layer cell identity is sufficient? Note that the sourcing companies believe that this would be the most efficient option for interworking from GERAN
, at least in the normal case were all cells on the neighbour cell list are allowed cells for reselection. Obviously, this relies on the assumption that each unique identity is used only once within a sufficient area around the serving cell.
2) How does the physical-layer cell identity relate to the Cell ID(s) transmitted in the system information (as outlined in TS 36.300 [9])? What happens, for example, in the case of PLMN sharing, where a cell could have different identities in different PLMNs?

3) Assuming that the possibility to transmit only E-UTRAN centre frequencies is agreed in GERAN, would there be a way for the mobile station to discard detected cells as possible reselection candidates (if they are not suitable) only by looking at the physical-layer cell identity? Is there a way to avoid the issue of the mobile uniquely identifying a cell from the neighbour cell list but which is not allowed e.g. on a subscriber basis (and thus broadcast lists cannot be used to solve the issue)? This is further discussed in section 4.
4) Could this be affected by the ongoing work on Closed Subscriber Groups (CSG) / Home Node Bs? According to a recent LS [4], CSGs rely on the Tracking Area identity and not Cell Identity, so this may not have an impact of the proposals contained in this paper
.
4 Further considerations

Assuming that the physical-layer cell identity (as a sort of “BSIC-like” identity) would be sufficient for a successful reselection candidate, it is worth discussing other scenarios for inter-RAT reselection where some problems may arise, and in particular the case where the target cell is not allowed. Currently these cases occur for GERAN to UTRAN interworking, and unless appropriate measures against them are taken, could occur also for GERAN to E-UTRAN interworking. This is further discussed in [6]. As described in that paper, it would be useful if a mobile station in GERAN were able to receive (partial) information about the Location Area of the E-UTRAN cell from the physical layer, i.e. without having to read the system information of the neighbour E-UTRAN cell. This would be particularly important in the case of cell reselection during packet transfer mode.
5 Conclusions

In this document, the identities to be used during the inter-RAT procedures are discussed. In order for TSG GERAN to progress the work on GERAN-E-UTRAN interworking, it would be useful for GERAN to seek guidance from the RAN working groups on the issues raised in this contribution.
In particular, it is the view of the sourcing companies that the interworking procedures (cell detection, measurement reporting, etc.) should be based on the physical-layer cell identity defined in TS 36.211 [8]. During the workshop this proposal was discussed, but it was felt that the progress in the RAN working groups was such that it was not possible to conclude whether this working assumption was acceptable. Therefore, it is proposed that GERAN sends an LS to RAN2 asking whether this assumption is acceptable and, if not, what E-UTRAN identities the GERAN interworking procedures should be based on.
Something that should also be considered is the possibility to provide (partial) Location Area information at the physical layer (whether separately or as part of the physical layer identities). This would greatly simplify GERAN to E-UTRAN interworking, and would avoid the problems that are currently experienced in GERAN to UTRAN interworking.
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� Further information is needed to fully characterise a cell, e.g. for measurement purposes. In GERAN, a UTRAN FDD cell is identified by the parameters FDD_ARFCN, Bandwidth_FDD and Scrambling code; a UTRAN TDD cell is identified by TDD_ARFCN, Bandwidth_TDD, Cell parameter, Sync Case TSTD and Diversity TDD. Note that, in the case of FDD cells, although there is an option to send the cell bandwidth, only one bandwidth is defined, so the parameter FDD_ARFCN is not required.


� The Cell Parameter is defined in TS 25.223 � REF _Ref181677662 \w \h ��[7]�. It is a 7-bit field.


� In idle mode, it would be desirable to avoid the need to read the system information of a E-UTRAN neighbour cell at least until the mobile station has made a decision to reselect to that cell. Some exceptions may be acceptable, just like it happens today when a multi-RAT mobile station in GERAN reads the UTRAN predefined configurations from the system information of neighbouring UTRAN cells. However, this task is very infrequent, as the MS attempts to update the list of predefined configurations only every 60 minutes (see TS 45.008 � REF _Ref181677898 \w \h ��[10]�).


� For example, Annex C of TS 36.300 defines a “Measurement cell identity (FFS)”, and states that “there needs to be a cell identity in the system information, in order to allow UEs to identify the cell reliably for measurement purposes”. It would not be desirable for GERAN to rely on this identity for monitoring and measurement reporting.


� For example, in � REF _Ref177202649 \w \h ��[5]� and � REF _Ref182057982 \r \h ��[6]� a proposal has been made to reserve a range of physical layer cell identities exclusively for Home Node Bs. However, to the authors’ knowledge, this proposal has not yet been agreed. 
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