3GPP TSG-RAN WG2 Meeting #58bis                                       
          R2-072546
Orlando, USA, 25 – 29 June 2007
Agenda Item:
4.9
Source: 
Ericsson 
Title: 
GSM Neighbor Cell Lists for Inter-RAT mobility
Document for:
Discussion and Decision
1. Introduction

RAN2 has discussed the amount of guidance the network provides to a LTE UE regarding inter-RAT neighbor cells to measure on, both in Idle and Active states. For measurements on UTRAN it has been agreed that only the frequency of neighbour cells is indicated, both in LTE_IDLE and LTE_ACTIVE. 
However, for GSM there are still open issues. 

1. In LTE_IDLE mode, it is still FFS in 36.300 ([1],[2]) whether cell-specific cell reselection parameters need to be broadcasted:

-
It is FFS if there is a need to indicate each neighbouring GSM cell in the serving cell system information to enable the UE to search and measure a cell or if it is sufficient to indicate the list of BCCH frequencies (range);
2. In LTE_ACTIVE mode, 36.300 ([1],[2]) is vague about the need for cell-individual information:

10.2.3.1
Inter-RAT handovers from E-UTRAN

Measurements to be performed by a UE for inter-RAT mobility can be controlled by E-UTRAN, using broadcast or dedicated control. In RRC_CONNECTED state, a UE shall follow the measurement parameters specified by RRC or MAC commands (FFS) directed from the E-UTRAN (e.g. as in UTRAN MEASUREMENT_CONTROL).

UE performs inter-RAT neighbour cell measurements during DL/UL idle periods that are provided by the network through suitable DRX/DTX period or packet scheduling if necessary.

10.2.3.4
Limiting measurement load at UE

Introduction of E-UTRA implies co-existence of various UE capabilities. Each UE may support different combinations of RATs, e.g., E-UTRA, UTRA, GSM, and non-3GPP RATs, and different combinations of frequency bands, e.g., 800 MHz, 1.7 GHz, 2 GHZ, etc. Moreover, some UEs may support the full E-UTRA spectrum bandwidth of 20 MHz, whereas some UEs may support only a part of 20 MHz. Despite such heterogeneous environment, the measurement load at UE should be minimised. To limit the measurement load and the associated control load:

-
E-UTRAN can configure the RATs to be measured by UE;

-
…;

-
E-UTRAN should be aware of the UE capabilities for efficient measurement control, to prevent unnecessary waking up of the measurement entity;

This document looks into the need for providing the mobile with GSM cell-individual information and compares with what has been specified for mobiles camping on GERAN and UTRAN.
2. GSM information relevant for cell reselection in LTE_IDLE
We look at the information provided to a GERAN MS while operating on a GERAN cell ([3], [4]), as an indication of what may be needed from the LTE side.

The original basic method for GERAN measurements is as follows: 
· Measure on assigned neighbour carriers. 
· These carriers are given by ARFCN values found on System Information 2/2bis/2ter which are part of BCCH of the cell, which the mobile is camping on.
Later System Information 2quater has been added , where the mobile can be informed about individual GSM cell identities (BSIC) and 3G-neighbours. The main reason for providing the BSIC identities is that the mobile may otherwise postpone the “BSIC re-identification” up to 10 seconds, which means that the mobile uses the old association ARFCN-BSIC, although it may have become obsolete after a cell change. 
In GERAN other cell-individual parameters might be used. The following GERAN functions and parameters are available to adjust the cell reselection:
a HCS (threshold, prio level) and 
b SoLSA parameters (PRIO_THR, LSA_OFFSET, MCC, MNC and LSA ID)
c BSIC (optionally available in SI2quater), 
d Parameters CELL_BAR_ACCESS, SAME_LA/RA_AS_SERVING_CELL RXLEV_ACCESS_MIN, CELL_BAR_QUALIFY, MS_TXPWR_MAX_CCH, CELL_RESELECT_OFFSET, TEMPORARY_OFFSET and PENALTY_TIME (all per cell in “GSM Neighbour Cell Selection params struct”; optionally available in SI2n, alternatively on SI3 of the neighbour cells). 
When camping on UTRAN, the following cell-individual GSM information is available in the “Inter-RAT cell info list” on SIB11/12:

e BSIC (plus ARFCN and Band indicator)
To reduce the inter-RAT measurement load in the UTRAN-GERAN case, the parameters a-d and access restrictions, are not part of the decision to “temporarily select” a UTRAN or GERAN cell, but is taken in consideration only after reading of the target BCCH. If the target cell is found to be suitable, then the re-selection procedure is finalized, otherwise the mobile returns and continues the measurements and evaluation.
The same principle is proposed for LTE-GERAN. Furthermore, it is proposed to neglect GERAN HCS parameters in the RAT selection and use one common offset value for all GERAN cells in relation to LTE.
It can be concluded that neighbour ARFCN values is the only mandatory information for LTE to provide to the UE.
3. GSM information for LTE_ACTIVE measurements
In GERAN, the MS reports “unbiased” values in MEASUREMENT REPORT to the serving cell. BSS can then apply any kind of bias between cells. This is a natural functional division, since GERAN uses periodic reporting and not “event” reports.
In UTRAN, the MEASUREMENT CONTROL may inform the mobile about the neighbour cell BSIC values. This is present in the IE Inter-RAT cell info list. It may also, via the IE “BSIC Verification” request that the mobile verifies BSIC prior to reporting a cell. This is commonly used in current networks to minimize the risk of  erroneous cell association in densely planned GSM networks.
However, other neighbour cell barring and priority can be performed by the serving LTE eNB. One exception is SoLSA information, because this is stored on the SIM card, but since SoLSA has not been deployed, this case need not be considered.
It can be concluded that neighbour ARFCN values are mandatory for LTE to provide to the UE. In dense GSM networks also neighbour BSIC values are needed. Neighbour BSIC values may be provided via dedicated signaling and need not be present on LTE BCH.
4. Conclusion

The following is proposed:

· An LTE cell need only broadcast ARFCN values and no cell-individual information for GSM, i.e. no “Neighbour Cell List” is required for GSM neighbours.
· In LTE_ACTIVE, the eNB can be configured to provide the UE with BSIC values for valid neighbours, in addition to ARFCN values
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Appendix: Extracts from legacy specifications
Cell-re-selection rules in TS45.008:

6.6.5
Algorithm for cell re‑selection from GSM to UTRAN

· …..

Note 1:
The parameters required to determine if the UTRAN cell is suitable are broadcast on BCCH of the UTRAN cell. An MS may start reselection towards the UTRAN cell before decoding the BCCH of the UTRAN cell, leading to a short interruption of service if the UTRAN cell is not suitable.

……

Cell-re-selection rules in TS25.133:

4.2.2.5
Measurements of inter-RAT GSM cells

The UE shall measure the signal level of the GSM BCCH carrier of each GSM neighbour cell indicated in the measurement control system information of the serving cell, according to the measurement rules defined in [1], at least every TmeasureGSM (see table 4.1). The UE shall maintain a running average of 4 measurements for each GSM BCCH carrier. The measurement samples for each cell shall be as far as possible uniformly distributed over the averaging period. 

If GSM measurements are required by the measurement rules in [1], the UE shall attempt to verify the BSIC at least every 30 seconds for each of the 4 strongest GSM BCCH carriers and rank the verified GSM BCCH cells according to the cell reselection criteria defined in [1]. If a change of BSIC is detected for one GSM cell then that GSM BCCH carrier shall be treated as a new GSM neighbour cell. 

If the UE detects a BSIC, which is not indicated in the measurement control system information, the UE shall not consider that GSM BCCH carrier in cell reselection. The UE also shall not consider the GSM BCCH carrier in cell reselection, if the UE cannot demodulate the BSIC of that GSM BCCH carrier.

If Treselection timer has a non zero value and the inter-RAT GSM cell is better ranked than the serving cell, the UE shall evaluate this inter-RAT GSM cell for the Treselection time. If this cell remains better ranked within this duration, then the UE shall reselect that cell


4.2.2.6
Evaluation of cell re-selection criteria

The UE shall evaluate the cell re-selection criteria defined in TS 25.304 for the cells, which have new measurement results available, at least every DRX cycle. 

UE shall perform cell reselection immediately after the UE has found a higher ranked suitable cell, unless less than 1 second has elapsed from the moment the UE started camping on the serving cell. The ranking of the cells shall be made according to the cell reselection criteria specified in TS25.304

4.2.2.7
Maximum interruption in paging reception

…..
At inter-frequency and inter-RAT cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE is capable to start monitoring downlink channels for paging reception of the target inter-frequency cell. For inter-frequency cell re-selection the interruption time must not exceed - TSI + 50 ms. For inter-RAT cell re-selection the interruption time must not exceed TBCCH + 50 ms.
…..
TBCCH is the maximum time allowed to read BCCH data from a GSM cell [21].
These requirements assume sufficient radio conditions, so that decoding of system information can be made without errors and does not take into account cell re-selection failure.


“Suitable cell” rules in TS25.304:
4.3
Service type in Idle and Connected Mode

…..
A "suitable cell" is a cell on which the UE may camp on to obtain normal service. Such a cell shall fulfil all the following requirements.

-
The cell shall be part of either: 

· the selected PLMN, or: 
· the registered PLMN, or:
· a PLMN of the Equivalent PLMN list
according to the latest information provided by the NAS.

-
The cell is not barred, see subclause 5.3.1.1;

-
The cell is part of at least one LA that is not part of the list of "forbidden LAs for roaming" [9], which belongs to a PLMN that fulfills the first bullet above;

-
The cell selection criteria are fulfilled, see subclause 5.2.3.1.2.

……

“Suitable cell” rules in TS43.022:
3.2.1
Normal camping

….
There are various requirements that a cell must satisfy before an MS can perform normal camping on it:

i)
It should be a cell of the selected PLMN or, if the selected PLMN is equal to the last registered PLMN, an equivalent PLMN;

ii)
It should not be "barred" (see subclause 3.5.1);

iii)
It should not be in an LA which is in the list of "forbidden LAs for roaming";

iv)
The radio path loss between MS and BTS must be below a threshold set by the PLMN operator. This is estimated as shown in subclause 3.6;

v)
It should not be a SoLSA exclusive cell to which MS does not subscribe.  This requirement is only valid for MSs supporting SoLSA.

Initially, the MS looks for a cell which satisfies these 5 constraints ("suitable cell") by checking cells in descending order of received signal strength. If a suitable cell is found, the MS camps on it and performs any registration necessary. ….
In order to speed up these processes, a list of the RF channels containing BCCH or CPBCCH carriers of the same PLMN is broadcast in the system information messages, see subclause 4.8. 
…..
The mobile is allowed to ”start reselection” by switching to the presumes target and read BCCH to check if cell is suitable





Mentions only signal level and, optionally, BSIC reading





The mobile shall complete the cell reselection procedure immediately after “ranking” + verification of  “suitability”





Indicates that the mobile is allowed to ”leave” the current cell for the presumed target cell, in order to read BCCH





Cell barred, Cell Reserved for operator use or Cell reserved for future extension





Squal = Qqualmeas – Qqualmin > 0


AND


Srxlev = Qrxlevmeas - Qrxlevmin – Pcompensation > 0





Parameters:


RSSI (averaged); 


RXLEV_ACCESS_MIN (minimum signal that the operator wants the network to receive when being initially accessed by an MS); 


MS_TXPWR_MAX_CCH (maximum power that an MS may use when initially accessing the network); 


The maximum power of the MS.








