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1. 
Introduction

After the 2001-9-11 attacks in New York and Washington, US mobile operators started to work on the specification and implementation of Priority Services into their networks [1]. The aim of the work requested from the Federal Communications Commission (FCC) is to implement procedures to allow giving specific users higher priority in a wireless network than normal users.
In 3GPP TSG SA#13 in Beijing in September 2001 a Work Item “Priority Services” was approved and SA1 started the work [2].

In October 2003 RAN2#38 received a LS from RAN/SA1 [3] providing information about the status of the Rel-6 Technical Report 22.952 “Priority Service Guide” [4] and asked us for review and feedback. 
From RAN2 the work of SA1 on Priority Services and the TR was just noted during RAN2#38.


In addition to the support of “Priority Services” for emergency situations as defined in SA in TR 22.952, an enhancement for prioritised access for specific users is needed for a second reason in UMTS:
Federal security departments in e.g. Germany are currently discussing the applicability of GERAN/UMTS based cellular networks to replace existing analogue communication infrastructure by using “Advanced Speech Call Items (ASCI)” features [5] [6].

This contribution aims to discuss enhancements for the support of Priority Services to our existing specifications.

2. 
Discussion on impact for Priority Services for RAN2
2.1. 


Basic assumptions made by SA1 

Basic assumptions made by SA1 for realization of Priority Services are mainly related to already existing 3GPP specifications like:

[start excerpt from TR 22.952]

(
Service Accessibility, as specified in 3GPP TS 22.011,

(
Enhanced Multi-Level Precedence and Pre-emption (eMLPP), as specified in 3GPP TS 22.067, 3GPP TS 23.067, and 3GPP TS 24.067,

(
Subscriber Identity Module (SIM), as specified in 3GPP TS 51.011,

(
Universal Subscriber Identity Module (USIM), as specified in 3GPP TS 31.102,

(
Priority Information Element, as specified in 3GPP TS 08.08.

The following assumptions have been made to provide for Priority Service.

For the purposes of this document, the term "Service User" is a subscriber to Priority Service and a "Service Provider" is a provider of Priority Service. 

No hardware or software modifications to existing Mobile Stations (MS) have been identified as required to support Priority Service. Priority Service subscribers may use MSs supporting the Adaptive Multi Rate (AMR), Enhanced Full Rate (EFR) and basic full rate voice codecs.

The ISDN User Part (ISUP) Precedence parameter used in the Multi-Level Precedence and Pre-emption (MLPP) service may be used to transmit the priority of the calling Service User through any transit networks to the terminating network.

[End excerpt from TR 22.952]

So according to SA1’s understanding no changes to existing mobile implementations are needed as the currently defined Access Class (AC) concept with AC barring (as also applicable in GSM) is sufficient.
The intended use of Access Classes for access to priority services is also explained in TR 22.952:

[Start excerpt from TR 22.952]

4.4.1
Service accessibility 

Service Accessibility, as specified in [3], supports an "Access Control" capability used by network operators to prevent overload of radio access channels under critical conditions. Access Class load shedding may be applied to a specified localized area and for a specified duration. Invoking access control does not pre-empt calls in progress.

For priority access to the network, a Service User receives treatment that is fully compliant with Service Accessibility capabilities with the following exceptions, extensions, or clarifications:

A call receives end-to-end priority treatment, including priority access to traffic channels on the originating side, when a Service User initiates a call using the Priority Service dialling procedure:

*Service Code (SC) + Destination Number. 

A generic prefix may be used in place of "*SC".

A Service User is assigned Access Class(es) in the range of 11 – 15 to receive priority access to the network.

Support of Localized Service Area for Priority Service is not required.

[End excerpt from TR 22.952]

Generally most of the prioritisation for special service users could be handled by the UTRAN like in GSM today, by e.g. barring a certain amount of Access Classes temporarily to protect the UTRAN in case of emergency or generally overload situations. 
2.2.

 Impact and Improvements in RAN2
Unlike in GSM, UMTS is currently not able to Access Class (AC) bar any access of a certain UE portion due to the fact that AC barring is not possible while an RRC Connection is already established. AC barring is therefore only applicable for UEs which are currently in idle mode. This problem was also discussed in the light of the “Domain Specific Access Class Barring” (DSAC) during RAN2#40. The impact of the current solution must be also considered for the support of “Priority Services” when discussing the DSAC barring ...

The main aim of this contribution is to discuss another enhancement for support of e.g. Priority Services with UMTS which allows the restriction of any access of unwanted users, while still providing service to those users:

UMTS supports the concept of “reserved cells”, which is not applicable for GSM. Currently the specification allows the reservation of cells for the operator purpose by indicating “cell reserved for operator use” IE on SIB3/4 [TS 25.331]. Such cells are treated as “barred” according to [TS 25.304] by normal UEs, but could be selected/reselected and used by UEs containing a SIM/USIM with an AC 11 and/or 15. AC 11 and 15 are intended for operator internal use only any only applicable in the HomePLMN.

Originally the cell reservation concept was also foreseen for the SoLSA concept. Therefore an additional bit on the BCCH in SIB3/4 was introduced, which has later been renamed to “cell reserved for future use – cell reservation extension” in order to use it in the future for other purpose. For the moment this is a spare bit in our specs. In order to have a future proof UE behaviour defined in R’99, Rel-4, Rel-5, no UE is allowed to reselect and use such a cell which is “reserved for future use”, but treat such cells as barred and search for another suitable cell of the RPLMN.

As the SoLSA concept is no longer considered by 3GPP for current releases, the reservation bit “cell reservation extension” is still available and normal UEs currently treat reserved cells as barred T-Mobile proposes to change the definition of the “cell reservation extension” to a “cell reserved for priority services” concept as already defined for the “operator reservation” in R’99 to support prioritised handling of certain user groups in case of emergency situations.

3. Proposed changes to the Cell Reservation concept 

T-Mobile propose to utilize the “cell reservation extension” bit on the BCCH in SIB3/4 from latest Rel-6 on, to allow the reservation of cells for “priority service users” inline with the support of Priority Services requested from SA, similar to the reservation approach for the operator cells:
If a cell is indicated as “reserved for priority service users”, only UEs containing a SIM/USIM with at least one Access Class out of 12, 13, 14 shall select/reselect and use such a cell, if in their home country. 
[see TS 22.011 for applicability of AC 12, 13, 14 in the home country only]

As the UE behaviour is similar to the cell reserved for operator, normal UEs without any AC 12, 13 or 14 shall treat such a cell as barred and reselect to another cell of the RPLMN. Normally this would allow service continuity for normal users either of a different UTRAN frequency or GSM/GERAN in case of emergency situations, where priority service users should use the UMTS network (or parts) for exclusively for high-speed data, video or even voice services. If the normal Access Class barring concept would be used, normal users would remain camped on the AC barred cell without any service – not even voice services, while Priority Service User could use such cells exclusively. 
4. Conclusion

This contribution addresses requirements of support for Priority Services and proposes an enhancement for the cell reservation concept.
RAN2 should discuss and decide if the support of priority services should be supported by extension of the cell reservation concept. 

If the support of cell reservation for Priority Services is agreed, T-Mobile proposes to utilize the “cell reservation extension” on SIB3/4 for reservation of cells for priority service users defined by SIM/USIMs containing at least one AC out of 12, 13 or 14,  similar as for the operator cells already today (for operator SIM/USIM with AC 11 and/or 15). 

If the concept is agreeable and the impacts on UEs are not seen as significant, RAN2 should also consider to include this change already in an earlier release (e.g. Release 5).
The CRs for Rel-6 to TS 25.304, TS 25.331 and TR 25.922 are attached.
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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following definitions and the definitions in [12] apply.

Acceptable Cell: A cell that satisfies certain conditions as specified in 4.3. A UE can always attempt emergency calls on an acceptable cell.

Available PLMN: A PLMN for which the UE has found at least one cell and read its PLMN identity.
Barred Cell: A cell a UE is not allowed to camp on.
Camped on a cell: UE has completed the cell selection/reselection process and has chosen a cell. The UE monitors system information and (in most cases) paging information.
Camped on any cell: UE is in idle mode and has completed the cell selection/reselection process and has chosen a cell irrespective of PLMN identity.

DRX cycle: Individual time interval between monitoring Paging Occasion for a specific UE.

Equivalent PLMN: A PLMN considered as equivalent to the selected PLMN by the UE for PLMN selection, cell selection, cell reselection and handover according to the information provided by the NAS.

Home PLMN: A PLMN where the Mobile Country Code (MCC) and Mobile Network Code (MNC) of the PLMN identity are the same as the MCC and MNC of the IMSI.

Location Registration (LR): UE registers its presence in a registration area, for instance regularly or when entering a new registration area.

Maximum DRX cycle: Time interval for the longest possible DRX cycle in a cell.
Paging Block Periodicity (PBP): Period of the occurrence of Paging Blocks. (For FDD, PBP = 1).

Paging Message Receiving Occasion (TDD only): The frame where the UE receives actual paging message.
Paging occasion:
(FDD) The SFN of the PICH frame where the UE monitors its paging indicator (i.e. the SFN of the PCCPCH frame in which the PICH frame begins).
(TDD) The paging block, which consists of several frames. The value of Paging Occasion is equal to the first frame of the Paging Block.
Priority Service:
 A service applicable for a specific group of users according to their Access Class (e.g. AC 12, 13, 14) [17]
(Priority) Service User: A UE equipped with a SIM/USIM containing at least one AC out of 12, 13, 14 
Process: A local action in the UE invoked by a RRC procedure or an Idle Mode procedure.
Radio Access Mode: Radio access mode of the cell, FDD or TDD.

Radio Access Technology: Type of technology used for radio access, for instance UTRA or GSM.

Registration Area: (NAS) registration area is an area in which the UE may roam without a need to perform location registration, which is a NAS procedure.

Reserved Cell: A cell on which camping is not allowed, except for particular UEs, if so indicated in the system information.

Restricted Cell: A cell on which camping is allowed, but access attempts are disallowed for UEs whose access classes are indicated as barred.
Selected PLMN: This is the PLMN that has been selected by the NAS, either manually or automatically.

Serving cell: The cell on which the UE is camped.

Strongest cell: The cell on a particular carrier that is considered strongest according to the layer 1 cell search procedure [14][15]. As the details of the layer 1 cell search are implementation dependent, the precise definition of 'strongest cell' is also implementation dependent.

Suitable Cell: This is a cell on which an UE may camp. For a UTRA cell, the criteria are defined in subclause 4.3, and for a GSM cell the criteria are defined in [1].
3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

AS
Access Stratum
AC
Access Class of the SIM/USIM
BCCH
Broadcast Control Channel

CM
Connection Management

CN
Core Network

DRX
Discontinuous Reception

DSCH
Downlink Shared Channel

FDD
Frequency Division Duplex

GC
General Control (SAP)

GPRS
General Packet Radio Service

GSM
Global System for Mobile Communications

HCS
Hierarchical Cell Structure

IMSI
International Mobile Subscriber Identity

MCC
Mobile Country Code

MM
Mobility Management

MNC
Mobile Network Code

NAS
Non-Access Stratum

PCH
Paging Channel

PI

Page Indicator

PICH
Page Indication Channel

PLMN
Public Land Mobile Network

RAT
Radio Access Technology

RRC
Radio Resource Control

SAP
Service Access Point

TDD
Time Division Duplex

UE
User Equipment

UMTS
Universal Mobile Telecommunications System

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network

[+++ next modified section +++]

4.3
Service type in Idle and Connected Mode

This clause defines the level of service that may be provided by the network to a UE in Idle mode and Connected Mode.

The action of camping on a cell is necessary to get access to some services. Three levels of services are defined for UE:

-
Limited service (emergency calls on an acceptable cell)

-
Normal service (for public use on a suitable cell)

-
Operator service (for operators only on a reserved cell)
- 
Priority services (for Service Users [17] only on a reserved cell)
Furthermore, the cells are categorised according to which services they offer:

acceptable cell:

An "acceptable cell" is a cell on which the UE may camp to obtain limited service (originate emergency calls). Such a cell shall fulfil the following requirements, which is the minimum set of requirements to initiate an emergency call in a UTRAN network:

-
The cell is not barred, see subclause 5.3.1.1;

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

suitable cell:

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 is part of the selected PLMN or, of a PLMN considered as equivalent by the UE according to the information provided by the NAS.

-
The cell is not barred, see subclause 5.3.1.1;

-
The cell is not part of the list of "forbidden LAs for roaming" [9];

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

barred cell:

A cell is barred if it is so indicated in the system information [4].
reserved cell:

A cell is reserved if it is so indicated in system information [4].
Exceptions to these definitions are applicable for UEs during emergency calls.

If a UE has an ongoing emergency call, all acceptable cells of that PLMN are treated as suitable for cell reselection for the duration of the emergency call.
[+++ 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 Priority Services (IE type: "reserved" or "not reserved").
When cell status is indicated as "not barred", "not reserved" for operator use and "not reserved" for Priority Services,

-
all UE 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 Priority Services,

-
UEs assigned to at least one Access Class in the range 12 to 14 shall treat this cell as candidate during the cell selection and cell re-selection procedures in Idle mode and in Connected mode if it belongs to if in the home country.
-
All other 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 and/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 it belongs to if in the home PLMN.

-
All other 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).
Note:
SIM/USIM cards assigned to an Access Class in the range 11 to 15 are always assigned to one additional Access Class out of AC 0..9 [9].

When cell status "barred" is indicated,

-
The UE is not permitted to select/re-select this cell, not even for emergency calls.


-
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, and the barred cell remains to be the "best" one, the UE shall after expiry of the time interval Tbarred again 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. For 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 barred cell remains to be the "best" one, the UE shall after expiry of the time interval Tbarred again 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 when the initial access for entering Connected Mode is triggered by an Inter-RAT cell re-selection to UTRAN, and for a UE which already is in Connected Mode.

5.3.1.3
Emergency Call

Emergency calls shall be allowed in all cells whose barred status is not barred, independent of restrictions due to cell reservations.

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].
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10.3.2
UTRAN mobility Information elements

10.3.2.1
Cell Access Restriction

Indicates the restrictions to cell access.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Cell Barred
	MP
	
	Enumerated(not barred, barred)
	

	Intra-frequency cell re-selection indicator
	CV-Barred
	
	Enumerated(not allowed, allowed)
	

	Tbarred
	CV-Barred
	
	Integer (10,20,40,80,160,320,640,1280) 
	[4]
[s]

	Cell Reserved for operator use
	MP
	
	Enumerated(reserved, not reserved)
	

	Cell Reserved for Priority Services
	MP
	
	Enumerated(reserved, not reserved)
	

	Access Class Barred list
	CV-SIB3-MD
	maxAC
	
	Default is no access class barred is applied.

The first instance of the parameter corresponds to Access Class 0, the second to Access Class 1 and so on up to Access Class 15. UE reads this IE of its access class stored in SIM.

	>Access Class Barred
	MP
	
	Enumerated(not barred, barred) 
	


	Condition
	Explanation

	Barred
	The IE is mandatory present if the IE "Cell Barred" has the value "Barred"; otherwise the element is not needed in the message.

	SIB3-MD
	The IE is mandatory and has a default value if the IE "Cell Access Restriction" is included in SIB 3. Otherwise the IE is not needed.


***   CHANGES TO THE ASN.1   ***

CellAccessRestriction ::=


SEQUENCE {


cellBarred






CellBarred,


cellReservedForOperatorUse


ReservedIndicator,


cellReservedForPriorityServices


ReservedIndicator,


-- NOTE: IE accessClassBarredList should not be included if the IE CellAccessRestriction


-- is included in the IE SysInfoType4


accessClassBarredList



AccessClassBarredList



OPTIONAL

}
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	Summary of change:
(

	Section of reserved cells was updated to also reflect the support of cells reserved for priority services

	
	

	Consequences if 
(

not approved:
	The use of the cell reservation for priority service is not explained in this TR.

	
	

	Clauses affected:
(

	4.3.4.2

	
	

	
	Y
	N
	
	

	Other specs
(

	X
	
	 Other core specifications
(

	25.304, 25.331

	affected:
	X
	
	 Test specifications
	34.123

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://ftp.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.

4.3.4.2 
Reserved cells

When the cell status "reserved for operator use" is indicated [9] and the access class of the UE is 11 and/or 15 [19], the UE may select/re-select this cell if in HomePLMN by treating the cell as a normal candidate for cell selection or re-selection. In all other cases UEs treat such a cell as barred and behave as for barred cells.

When the cell status "reserved for priority services" is indicated [9]  and the access class of the UE is at least one out of 12, 13 and 14 [19], the UE shall consider this cell as candidate for cell selection and reselection in idle and in RRC connected mode, if in Home Country. In all other cases UEs shall treat such a cell as barred and behave as for barred cells.
In all these cases, the criteria for selection of another cell should take into account the effects of the interference generated towards the barred or reserved cell. For this reason, the cell re-selection of any cell on the same frequency as the barred or reserved cell is prohibited if the “Intra-frequency cell re-selection indicator” is set to “not allowed”. If no suitable cell is found on either a different UTRA frequency or RAT,  the UE enters a limited service state and remains on the original UTRAN frequency. In this state, in order to detect a change of the reservation status, the UE shall perform a periodic check every Tbarred seconds.When the neighbour cells use only the same frequency, the only way to provide the service on UTRA in the area is to allow the UE to camp on another cell on the same frequency, regardless of the interference generated on the reserved cell. This is done by setting the "Intra-frequency cell re-selection indicator" IE to "allowed".

When the UE still detect the barred or reserved cell as the "best" one, it reads the system information and evaluates again the availability of that cell. The unnecessary evaluation may be avoided excluding the restricted cell from the neighbouring cell list for a time interval of Tbarred seconds.

"Intra-frequency cell re-selection indicator" and "Tbarred" are indicated together with the cell barred or reserved status in the system information [9].
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