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1. Introduction

GSM-R (GSM-Railway), a system built on GSM technology for railway communication and applications, is a secure platform for voice and data communication between railway operational staff, including drivers, dispatchers, shunting team members, train engineers, and station controllers. It delivers features such as group calls (VGCS), voice broadcast (VBS), location-based connections, and call pre-emption in case of an emergency. This will support applications such as cargo tracking, video surveillance in trains and at stations, and passenger information services.
Due to above specific purposes for deploying the GSM-R network, the normal users (i.e. users other than railway operational staff) are not allowed to register to the GSM-R network to obtain the normal services. Normally there are two ways for the GSM-R network operator to prevent the normal users from the access:
(1) The core network  (e.g. MSC or SGSN) of GSM-R network is configured to reject the access request from the normal UEs and provide a reject cause value (e.g. #11 “PLMN not allowed” or #14 “GPRS services not allowed in this PLMN”) based on which the normal UE will not access the GSM-R network for the normal camping when in automatic mode;
(2) The RAN network (e.g. BSC) of GSM-R network is configured to use access control mechanism to bar the access request from normal UEs (i.e. UEs with Access Class 0-9) by broadcasting the barred Access Classes in the system information.
If going to (1), the radio channel resources (e.g. RACH) has to be contended/allocated per access per UE to transfer the NAS access request messages to the core network even the core network will certainly reject the NAS access request. This will waste the radio resources and may cause RACH storm (i.e. signalling storm at radio interface, e.g. when >1000 normal users in the train trigger the access to the base station of GSM-R network at the same time). As a result, the services reserved for railway operational staffs will be impacted. Therefore to use the method (2) is a more effective way for the GSM-R network operator to prevent the normal users from the access.
This discussion paper tries to provide a typical scenario in which the GSM-R network operator performs the access control to prevent the normal UEs from access and highlight a problem which can be happened in such scenario. Finally a possible solution is proposed for discussion.
2. Scenario and problem
The coverage of GSM-R network can be overlapped with the coverage of normal PLMNs. The coverage of GSM-R network is always available along the railway while it cannot ensure the coverage of normal PLMNs are always available along the railway, e.g. in the tunnel. To provide the dedicated high-quality services for the railway operational staffs only, the GSM-R network performs the access class control for the normal UEs by e.g. broadcasting the barred Access Classes, but not broadcasting the “barred” information in the system information, i.e. the normal UE can select a suitable cell for the normal camping in the GSM-R network but cannot trigger the access request for registration.
The typical scenario can be shown in the Figure 1:


[image: image1.emf] 

GSM-R network

(1)

(2)

(3)

PLMN1 coverage Tunnel: no PLMN1 coverage

PLMN1 coverage

UE attached 

to PLMN1

UE camps on a suitable cell of GSM-R network 

& access barred due to Access Class control

UE still camps on GSM-R 

networkwhile not returns

to PLMN1

PLMN selection and GSM-R 

network is selected

No PLMN selection but cell 

reselection in GSM-R network


Figure 1
(1) A normal UE (i.e. a user other than railway operational staff, with Access Control Class 0-9) is travelling on a train and has registered to the PLMN1 (which can be HPLMN/EHPLMN or a visited PLMN) to obtain the normal services.
(2) When the train moves into a tunnel, the signalling of the registered PLMN1 is lost suddenly. At that time, the UE gets lost the coverage and will temporarily enter the No-CELL-AVAILABLE state. Hereafter, the UE can immediately detect the available coverage of the GSM-R network, i.e. recovery from lack of coverage. As per TS 23.122, the UE will try to select the previous registered PLMN1 but it is not available. Then the UE will perform a PLMN selection according to TS 23.122 and finally select the only available GSM-R network.
After selecting the GSM-R network, the UE will try to select a suitable cell of GSM-R network for normal camping. As the cell of GSM-R network does perform access class control for the normal UEs only while not broacast the barred cell information in the system information (i.e. the cell is not "barred"), following the normal camping policy defined in TS 43.022 (see below), the UE can normal camp on a suitable cell of the GSM-R network.
Excerpted from TS 43.022 subclause 3.2.1:

“The choice of such a suitable cell for the purpose of receiving normal service is referred to as "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.”
Excerpted from TS 43.022 subclause 3.5.3:

“The MS ignores the Access Control information 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.”
However, the UE cannot trigger the access request (e.g. LAU/RAU) for registration to obtain the normal services due to access classs control of selected GSM-R network. For the CS services, the further UE’s behaviour was specified in TS 24.008 subclause 4.4.4.9 as below:
“a)
Access barred because of access class control
The location updating procedure is not started. The mobile station stays in the current serving cell and applies normal cell reselection process. The procedure is started as soon as possible and if still necessary (when the barred state is ended or because of a cell change).”
For the GPRS services, the further UE’s behaviour was specified in TS 24.008 subclause 4.7.5.1.5 as below:

“a)
Access barred because of access class control

The routing area updating procedure shall not be started. The MS stays in the current serving cell and applies the normal cell reselection process. The procedure is started as soon as possible and if still necessary, i.e. when the barred state is removed or because of a cell change.”
It is important to bear in mind that if the UE can find a suitable cell for normal camping via the normal cell reselection process, the UE needs not to trigger the PLMN selecton. Hence, the UE keeps the state in the tunnel, i.e. normal camping on the GSM-R network but cannot abtain the normal services.
(3) When the train moves out from the tunnel, the coverage of previous registered PLMN1 is restored (or other normal PLMNs are available as well). However, the UE will still camp on the previous selected GSM-R network due to it can still find a suitable cell of the GSM-R network for normal camping via the normal cell reselection process. As the GSM-R network is always available but perform access class control along the whole railway, the below prolem happens:

Problem: A normal UE camps on the GSM-R network for the very long time even the other normal PLMNs (e.g. the HPLMN or RPLMN) are already available, as a result, the normal user cannot obtain the normal services anymore.

Note that in the VPLMN roaming case, the UE can perform PLMN selection triggered by periodic background scan. However, this was controlled by a timer T whose value can be set to a long time (e.g. the default value is 1 hour) in order to save the battery life. Hence, this problem cannot be resolved by the periodic background scan well.
Therefore, a solution is required so that the UE will not suffer from unabling to obtain the normal services for a very long time in the said scenario.
3. Possible solution
One workable solution to solve the problem is: the UE performs a PLMN selection when the UE detects that it has normally camped on a cell of a specific PLMN but failed to register to it due to access class control and such PLMN is other than the current registered PLMN or the UE’s HPLMN, like GSM-R network. 
This gives a chance for the UE who has normally camped on a specific PLMN (e.g. GSM-R network) to select another available normal PLMNs to obtain the normal services as soon as possible. Note that if the current registered PLMN or UE’s HPLMN performs the access class control for the UE as well, then this is actually not a problem due to the access was barrred by the serving operator in intention and hence no solution is required.
In order to make the above solution works flexibile and effective, the UE can start an implementation dependent timer when normal camping on a specific PLMN (e.g. GSM-R network) but access barred due to access class control. At the expiry of this timer, the UE performs the PLMN selection. Once the UE has moved to a cell in which the access is allowed via the normal cell reselection process before the expiry of the timer, the UE should stop the runing timer and start the required registration procedure (e.g. LAU,RAU). In this case (the case is different from the scenaro in section 2 in which the UE cannot move to an access allowed cell via the normal cell reselection process), the PLMN selection is not required.

The value setting of this timer is up to the UE implementation. However, in the VPLMN roaming case, it should be set to a shorter value than the periodical PLMN selection timer T stored in the SIM to enable the UE to obtain the normal services as soon as possible.
4. Conclusions
The specific PLMN (like GMS-R network) can have overlapped coverage with other normal PLMNs and it performs the access class control in its whole coverage for the normal UEs. The normal UE can normal camp on such specific PLMN when no coverage available of other normal PLMNs but cannot perform the registration procedure to obtain the normal services. Hereafter, the UE will awlays stay in the normal camped specific PLMN via normal cell reselection process as long as the coverage of this specific PLMN is available. As a result, the UE will not select another available normal PLMN and cannot obtain the normal services for a very long time.

It proposed to a possible solution that the UE performs a PLMN selection when the UE detects that it has normally camped on a specific PLMN who performs the access class control and the camped PLMN is rather than the current registered PLMN or UE’s HPLMN.

It proposes CT1 to discuss the concerned scenario and problem, and find a way forward.
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