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1. Introduction

R2-052004 and R2-051940 discussed a scenario where a UE which is camped on a certain cell and has to perform measurements on a band it might not support. Due to the indication of neighbour cells in the cell reselection information, the UE is required to measure all configured neighbour cells with a certain periodicity to fulfil the cell reselection requirements. These contributions also explain that the UE has not sufficient information from the serving cell so it needs to synchronize to the neighbour cell and read the BCCH (e.g. SIB5 to obtain the IE “Band Indicator”). R2-052004 captures this behaviour for the idle mode as follows:

“Under these conditions, the UE will still measure the cells in the band(s) it does not support, evaluate them for reselection purposes and only when reading the System Information of the target cell, detect that it cannot reselect to it and go back to the previous cell.”

R2-051940 investigates a similar scenario for the inter-system mobility from GSM to UMTS and comes to different conclusions for idle, packet idle and packet transfer mode:
“The UE may start the re-selection towards a UTRAN cell before decoding the BCCH of the UTRAN cell. That may lead to a short interruption of the service, if the UTRAN cell is found being "not suitable". This is a slight deficiency of the system, which is already captured by a note in TS 45.008. Although not perfect, this kind of deficiency has thus already be considered and found acceptable.”

“Consequently, the impact on the system performance is somewhat worse in the GERAN packet transfer mode than in the GERAN idle mode or GERAN packet idle mode cases. However, the occasional loss of GPRS packets on the radio interface in GERAN is usually not a serious problem. In particular, during cell re-selection, this is more or less a part of the normal behaviour, which can be compensated at upper layers or by other means.”
T-Mobile would like to make 3GPP aware of another scenario which has the same or even more significant effects on the UE battery drain, cell reselection performance and potential loss of paging and data due to the requirements of measurements on cell the UE might not be allowed to use.
2. Discussion

As explained in R2-051940 and defined in TS 25.304 (for UTRAN) and TS 45.008 (for GERAN), cell reselection shall only be performed to a cell which is suitable. The suitability criteria for a UTRAN cell is defined in TS 25.304 and requires some preconditions besides the RF conditions (not barred, not reserved for operator use, belong to the registered PLMN and nevertheless: is NOT part of the “list of forbidden LAs for roaming”).
We would like to draw the attention to the last requirement:
As a UE from reading of the information on the serving cell (either GERAN or UTRAN) is not aware if the neighbour cell indicated in e.g. SIB 11 belongs to a LA which is not allowed, the UE needs to sync to that target cell first, read the BCCH (in particular SIB1 in this case to obtain the LAI of the cell) and finally get aware that the cell is not suitable, hence cell reselection to that cell is not allowed. Finally the UE will end up in the original serving cell as cell reselection could not happen, but is, according the requirements of the 3GPP specs, still required to perform measurements of all cells listed in the neighbour cell information.

A similar scenario is applicable for the cell reselection between different PLMNs using equivalent PLMN (ePLMN). RAN2 got aware of this problem already some time ago and introduced SIB18 which indicates the PLMN a neighbour cell belongs to.

At least three scenarios are not addressed today in 3GPP specs, which should be considered also:

1. Cell reselection from GERAN to UTRAN, where all dual mode UEs are following the cell reselection, but a specific group of mobiles is not allowed to use the UTRAN cell (as being rejected on a LA granularity, hence the target cell is not suitable)
2. Cell reselection from UTRAN to GERAN, where a specific group of mobiles is following the cell reselection parameterization, but is not allowed to use the GERAN cell (as being rejected on a LA granularity, hence the target cell is not suitable)

3. UTRAN inter-frequency mobility which bias the cell reselection to a specific UTRAN frequency, but on the other hand would like to avoid access for specific groups of users (again for example based on LAU reject).

To illustrate the scenarios in more details we should take the following scenario for the case 1):
Assume national or international roaming into a combined GERAN/UTRAN network which uses the same PLMN id on both, the GERAN and the UTRAN network part. Further assume that the interworking between GERAN and UTRAN is done by cell reselection, where the parameters are set in a way that the (dual mode) UE reselects to UTRAN as soon as the coverage becomes available. So in this case dual mode UE will be camped on UTRAN if available, while GSM only terminal will remain on the GERAN part of network, not impacted by the indication of UTRAN neighbour cells in GERAN cells.

If we now assume a roamer (national or international) who roams on the GERAN part of the PLMN, the (dual mode) UE will also follow the cell reselection from GERAN to UTRAN. The scenario gets bad in case the operator agreements do not allow the usage of UTRAN resources for that particular roamer and the UE still follows the cell reselection. Assume the access to the UTRAN part of the network is restricted by rejection of the LA update on UTRAN LAs, the cells belonging to a LA which is in the “list of forbidden LAs for roaming” and hence are not suitable. The UE will revert back to the GERAN cell and resume the measurements for cell reselection towards UTRAN and the decoding of the UTRAN BCCH endlessly.

Based on our analysis there is significant negative effect on the cell reselection performance, pagabiliy and the nevertheless battery lifetime with this scenario (which is reality already today !).
Proposal

We propose that the scenario where cell reselection attempts to non-suitable cells happen should be discussed in RAN2. 
One possibility to solve the problem indicated could be to define explicit rules in 3GPP specs (namely TS 25.304 for UTRAN and TS 45.008 for GERAN), which allow the UE to abandon measurements of cells the UE got knowledge that this cell belongs to a LA which is forbidden, the UE is not able to measure the cell due to missing capabilities (not supported band), or any other reason which classifies the cell as not suitable. 

Theoretically one could introduce a similar concept as for the PLMNs with SIB18 for the indication of LA a neighbour cell belongs to (note: this has been proposed by T-Mobile already in July 2001 in R2-011758, but no agreement has been found at that time), but this is clearly not the best solution as it wastes BCCH resources and might therefore not be applicable for GERAN. 
We therefore and for the sake of allowing early UE support without the need to update the signalling, propose to define explicit rules when a UE should abandon measurements as indicated above. Finally also rules should be defined when the UE shall start the measurements again to identify if the cell is still un-suitable (e.g. at every serving cell change, periodically after Tbarred_max/3/6/12/24h, at switch off ...). 
The proposed change also applies the abandon of measurements for highest ranked cells which status is barred or considered as being barred.
T-Mobile thinks it should be clearly avoided that UE vendors start to implement “clever things” which minimize the identified problem, as this leads to inconsistent UE behaviour which should be avoided for the sake of interoperability and the compliance to 3GPP standards.
A draft CR on TS 25.304 is attached to this document. The aim should be to find a RAN2 position on the wording in order to apply similar changes to GERAN. T-Mobile will provide the necessary CRs to the next GERAN1 meeting (November 7th to 11th 2005) inline with the UTRAN CR.
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5.2.6.1.3
Highest ranked cells with cell reservations, access restrictions or unsuitable for normal camping
For the highest ranked cell (including serving cell) according to cell reselection criteria specified in subclause 5.2.6.1.4, the UE shall check if the access is restricted according to the rules in subclause 5.3.1.1
If that cell and other cells have to be excluded from the candidate list, as stated in subclause 5.3.1.1, the UE shall not consider these as candidates for cell reselection. Measurements of this cell/these cells and all cells on the same UTRAN frequency may be abandon by the UE for the maximum value of Tbarred if the IE "Intra-frequency cell re-selection indicator" is set to “not allowed”.These limitations are removed when the highest ranked cell changes.
If that cell and other cells are not suitable for normal camping as they are part of the list of “forbidden LA for roaming” or belong to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider these as candidates for cell reselection. Measurements of this cell/these cells and all cells on the same UTRAN frequency may be abandon by the UE for the maximum value of Tbarred and UE shall behave as if the IE "Intra-frequency cell re-selection indicator" is set to “not allowed”. This applies equally also for cells of other RATs. The UE shall start required measurements again after expiry of the maximum of Tbarred for both UTRAN and GERAN cells or if the serving cell changes.
[   next modified section   ]

5.3
Cell Reservations and Access Restrictions

5.3.1
UTRA cells

There are two mechanisms which allow an operator to impose cell reservations or access restrictions. The first mechanism uses indication of cell status and special reservations for control of cell selection and re-selection procedures. The second mechanism, referred to as Access Control, shall allow to prevent selected classes of users from sending initial access messages for load control reasons. At subscription, one or more Access Classes are allocated to the subscriber and stored in the USIM [9], which are employed for this purpose.

5.3.1.1
Cell status and cell reservations

Cell status and cell reservations are indicated with the Cell Access Restriction Information Element in the System Information Message [4] by means of three Information Elements:

-
Cell barred (IE type: "barred" or "not barred"),

-
Cell Reserved for operator use (IE type: "reserved" or "not reserved"),
-
Cell reserved for future extension (IE type: "reserved" or "not reserved").
When cell status is indicated as "not barred", "not reserved" for operator use and "not reserved" for future extension (Cell Reservation Extension),

-
All UEs shall treat this cell as candidate during the cell selection and cell re-selection procedures in Idle mode and in Connected mode.

When cell status is indicated as "not barred", "not reserved" for operator use and "reserved" for future extension (Cell Reservation Extension),

-
UEs shall behave as if cell status "barred" is indicated using the value "not allowed" in the IE "Intra-frequency cell re-selection indicator" and the maximum value for Tbarred, see [4] (see also below).

When cell status is indicated as "not barred" and "reserved" for operator use,

-
UEs assigned to Access Class 11 or 15 shall treat this cell as candidate during the cell selection and cell re-selection procedures in Idle mode and in Connected mode if the cell belongs to the home PLMN.

-
UEs assigned to an Access Class in the range 0 to 9 and 12 to 14 shall behave as if cell status "barred" is indicated using the value "not allowed" in the IE "Intra-frequency cell re-selection indicator" and the maximum value for Tbarred, see [4] (see also below).

When cell status "barred" is indicated,

-
The UE is not permitted to select/re-select this cell, not even for emergency calls.
-
The UE may abandon measuring that cell and all cells on the same UTRAN frequency for the time interval Tbarred read on that cell if the IE "Intra-frequency cell re-selection indicator" is set to “not allowed”.
-
The UE shall ignore the "Cell Reserved for future extension (Cell Reservation Extension) use" IE.

-
The UE shall select another cell according to the following rule:

-
If the "Intra-frequency cell re-selection indicator" IE in Cell Access Restriction IE is set to value "allowed", the UE may select another cell on the same frequency if selection/re-selection criteria are fulfilled.
-
If the UE is camping on another cell, the UE shall exclude the barred cell from the neighbouring cell list until the expiry of a time interval Tbarred. The time interval Tbarred is sent via system information in a barred cell together with Cell status information in the Cell Access Restriction IE.

-
If the UE does not select another cell, the UE shall after expiry of the time interval Tbarred again measure that cell and if it remains to be the "best" one, check whether the status of the barred cell has changed.
-
If the "Intra-frequency cell re-selection indicator" IE is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell. During an ongoing emergency call, the “Intra-frequency cell re-selection indicator IE" shall be ignored, i.e. even if it is set to "not allowed" the UE may select another intra-frequency cell.

-
If the UE does not select another cell, the UE shall after expiry of the time interval Tbarred again measure that cell and if it remains to be the "best" one, check whether the status of the barred cell has changed.
The reselection to another cell may also include a change of RAT.
5.3.1.2
Access Control

Information on cell access restrictions associated with the Access Classes is broadcast as system information, [4].

The UE shall ignore Access Class related cell access restrictions when selecting a cell to camp on, i.e. it shall not reject a cell for camping on because access on that cell is not allowed for any of the Access Classes of the UE. A change of the indicated access restriction shall not trigger cell re-selection by the UE.

Access Class related cell access restrictions shall be checked by the UE before sending an RRC connection request message when entering Connected Mode from UTRAN Idle mode. Cell access restrictions associated with the Access Classes shall not apply for a UE which already is in Connected Mode.

5.3.1.3
Emergency Call

A restriction on emergency calls, if needed, shall be indicated in the "Access class barred list" IE [4]. If access class 10 is indicated as barred in a cell, UEs with access class 0 to 9 or without an IMSI are not allowed to initiate emergency calls in this cell. For UEs with access classes 11 to 15, emergency calls are not allowed if both access class 10 and the relevant access class (11 to 15) are barred. Otherwise, emergency calls are allowed for those UEs.
Full details of operation under "Access class barred list" are described in [9].

5.3.2
GSM cells

The cell access restrictions applicable to GSM are specified in [1].
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