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Discussion

During disaster it is important that the IOPS network can provide ETWS/PWS service to both public safety UEs and non public safety UEs to save more lives. 

The agreed solution in S2-151378 proposed to use "Cell reserved for operator use" feature to allow the public safety UEs to get access to the IOPS network while barring other non public safety UEs in the same area. By using this feature the non public safety UEs are barred and not able to receive the ETWS/PWS notification.
If the IOPS network supports ETWS/PWS, It is proposed that the eNodeB uses access barring mechanism to allow the public safety UEs to get access to IOPS network while barring the non public safety UEs but allow the non public safety UEs still be able to receive the ETWS/PWS.

According to TS 36.403 the cell should be indicated in SIB1 as not barred and this PLMN is not used for operator reserved so the non public safety UE can read the SIB1 and find this cell as acceptable cell and then enter the “camped on any cell “ state. In this state the non public safety UEs can monitor relevant System Information as specified in TS 36.331.

The eNodeB sets the ac-BarringFactor in ac-BarringInfo in SIB2 to zero, sets the bit of the ac-BarringForSpecialAC corresponding to AC12 to AC15 in SIB2 to 1, so non public safety UEs are blocked to access the IOPS network.
The eNodeB sets the bit of the ac-BarringForSpecialAC corresponding to AC11 and AC15 in SIB2 to zero to allow the public safety UEs access to IOPS network.

Proposal

It is proposed to agree the following changes in TR 23.797.
/************************First Change Start************************/
2
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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
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-
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-
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[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TR 41.001: "GSM Release Specifications".

[3]
3GPP TS 22.346: "Isolated Evolved Universal Terrestrial Radio Access Network (E-UTRAN) operation for public safety; Stage 1".
[4]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

[5]
3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 Application Protocol (S1AP)". 
[6]
3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode".
[X]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC) ".
/************************ First Change End ************************/

/************************Second Change Start************************/

6.1.1.1
General Description
This solution assumes that the eNB is co-sited with, or can reach, a Local EPC instance (including at least the MME, SGW/PGW and means to locally deliver security/access control as required by SA3) which is used in IOPS mode ( i.e. when there is no S1 connectivity to the macro EPC). This allows it to replicate the behaviour of a nomadic EPS isolated from the Macro network, and it can be based largely on existing specifications. 
Support of application services over the IOPS network will be based upon the LTE-Uu radio interface and EPS bearer services supported by the Local EPC. An IOPS network will provide local IP connectivity services.
In situations when the backhaul to the macro EPC is lost, the following is expected:

-
If the eNB can reach a Local EPC for IOPS mode of operation, the eNB shall use the Local EPC. 

-
If the eNB cannot reach a Local EPC instance, then it should enter a state where UEs do not attempt to select the cells under its control.
A Nomadic EPS (also known as a deployable system, including a transportable Local EPC and eNB(s)) assists public safety services in areas where there is no coverage by an IOPS network using a Local EPC or by eNB(s) serving a Macro EPC.
This approach allows addition of the IOPS capability with minimum standardization effort.

The eNB enters IOPS mode of operation after it detects loss of S1 connectivity to the Macro EPC. 

In this mode, the eNB starts advertising a PLMN ID dedicated to IOPS. Only authorized UEs can access this PLMN. UEs should be configured to treat this PLMN ID with lower preference (for EUTRAN access) so that in automatic PLMN selection other PLMNs of the Macro EPC are selected with precedence. The user can perform a manual PLMN selection at any time.

NOTE:
The UE can display information on IOPS networks to the user, making it easier to perform manual selection. 
The dedicated IOPS PLMN needs to be configured in the USIM as an HPLMN along with the Access Class status of 11 or 15. The eNB may in IOPS mode of operation, indicate/broadcast the IOPS PLMN cell(s) as “Not Barred” & “reserved” for operator use for the IOPS PLMN as defined in TS 36.304 [6]. This "Cell reserved for operator use" feature will allow the public safety UEs to get access to the IOPS network while barring other non public safety UEs in the same area. The IOPS network may support the ETWS/PWS for non public safety UEs. In this case the eNB may indicate/broadcast the IOPS PLMN cell(s) as “not barred” & “not reserved” and set the ac-BarringInfo in SIB2 to block the access of the non public safety UEs while allow the non public safety UEs to receive the ETWS/PWS as defined in TS 36.331 [X]. 
Editor's note: Pending response from SA1 on the usage of “cell reserved for operator use” or “ac-BarringInfo” in SIB2, and AC 11 & 15 per HPLMN for public safety UEs and SA3 progress on UE security/authentication handling.
When an authorized PS UE selects the IOPS-mode cell, it attaches to the dedicated PLMN and is authenticated using security procedures to be identified by SA3.

Editor's note: SA3 shall decide whether or not the UE and the IOPS network need to use different security credentials (from those used in the macro EPC) for authentication and key agreement in the attachment procedure to the IOPS network. Any associated impacts on SA2 aspects needs to handled accordingly.
Editor's note: The use or not of the IMSI as a permanent identity when the UE attaches to the IOPS network will be dependent upon the mechanism and credentials used by the UE to authenticate in the IOPS network which will be decided by SA3.  Any associated impacts on the architecture and procedures defined by SA2 need to be handled accordingly.

If the scope of service of a Local EPC is a single eNB, then all cells served by the eNB shall share the same TAI (assigned for used in IOPS mode) and neighbouring eNBs that are also operating in IOPS mode with the same dedicated PLMN-Id are assigned different TAIs so a TAU is triggered upon mobility. This TAU would result in a TAU Rejection due to lack of suitable credentials/identity, and cause a UE to reattach via the new eNB to its co-sited EPC (see clause 6.1.1.3 for further consideration of UE mobility procedures).

However, if multiple eNBs are configured to be served by a single Local EPC, configuration of TAIs for IOPS can be done according to local operator policies, in such a way that a reselection to a cell operating a PLMN in normal mode shall always trigger a TAU (see clause 6.1.1.2 for further consideration of IOPS network configuration). Allowed EUTRAN PLMNs operating in Normal Mode are configured in the UE as higher priority than the IOPS PLMN.

If sharing the same PLMN-Id it is assumed the TAI assigned to cells in Nomadic EPS also would be different from the TAIs assigned to eNBs operating in IOPS mode, so as to trigger TAU between these systems.

During the attachment procedure to the local EPC a local IP address is assigned to the UE as per the usual procedure when attaching to a Macro EPC.

The Local EPC acts as an IP router among the UEs locally attached to the same IOPS network.

NOTE:
eMBMS can be supported in the IOPS network depending on the operator policy.

When a backhaul to the Macro EPC is re-established, the S1 connections to the Local EPC are released according to the IOPS network policies, to move the UEs to Idle mode, and IOPS mode of operation is turned off. The regular PLMN ID of the Macro EPC is announced by the eNB so that UEs reselect the normal PLMN and a TAU procedure is triggered. This TAU would be rejected due to lack of suitable credentials/identity and cause a UE to attach afresh to the Macro EPC. 
/************************Second Change End************************/

Annex TS 36.403
“4.3
Service types in Idle Mode

This clause defines the level of service that may be provided by the network to a UE in Idle 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, ETWS and CMAS on an acceptable cell)
-
Normal service (for public use on a suitable cell)

-
Operator service (for operators 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 and receive ETWS and CMAS notifications). Such a cell shall fulfil the following requirements, which is the minimum set of requirements to initiate an emergency call and to receive ETWS and CMAS notification in a E-UTRAN network:

-
The cell is not barred, see subclause 5.3.1;

-
The cell selection criteria are fulfilled, see subclause 5.2.3.2;
5.2.2
States and state transitions in Idle Mode

Figure 5.2.2-1 shows the states and state transitions and procedures in RRC_IDLE. Whenever a new PLMN selection is performed, it causes an exit to number 1.
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Figure 5.2.2-1: RRC_IDLE Cell Selection and Reselection

5.2.8
Any Cell Selection state
In this state, the UE shall attempt to find an acceptable cell of any PLMN to camp on, trying all RATs that are supported by the UE and searching first for a high quality cell, as defined in subclause 5.1.2.2.

The UE, which is not camped on any cell, shall stay in this state until an acceptable cell is found.

5.2.9
Camped on Any Cell state
In this state, the UE shall perform the following tasks:

-
select and monitor the indicated paging channels of the cell as specified in clause 7;

-
monitor relevant System Information as specified in [3];
-
perform necessary measurements for the cell reselection evaluation procedure;

-
execute the cell reselection evaluation process on the following occasions/triggers:

1)
UE internal triggers, so as to meet performance as specified in [10];

2)
When information on the BCCH used for the cell reselection evaluation procedure has been modified;

· regularly attempt to find a suitable cell trying all frequencies of all RATs that are supported by the UE. If a suitable cell is found, UE shall move to camped normally state;

· if the UE supports voice services and the current cell does not support emergency call as indicated in System information specified in [3], the UE should perform cell selection/ reselection to an acceptable cell of any supported RAT regardless of priorities provided in system information from current cell, if no suitable cell is found.

NOTE1:
The UE is allowed to not perform reselection to an inter-frequency E-UTRAN cell in order to prevent camping on a cell on which it cannot initiate an IMS emergency call.

Annex TS36.331
 “SystemInformationBlockType2 information element
-- ASN1START

SystemInformationBlockType2 ::=

SEQUENCE {


ac-BarringInfo





SEQUENCE {



ac-BarringForEmergency



BOOLEAN,


ac-BarringForMO-Signalling


AC-BarringConfig



OPTIONAL,
-- Need OP



ac-BarringForMO-Data



AC-BarringConfig



OPTIONAL
-- Need OP

}

















OPTIONAL,
-- Need OP


radioResourceConfigCommon


RadioResourceConfigCommonSIB,


ue-TimersAndConstants



UE-TimersAndConstants,


freqInfo






SEQUENCE {



ul-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL,
-- Need OP



ul-Bandwidth





ENUMERATED {n6, n15, n25, n50, n75, n100}




















OPTIONAL,
-- Need OP



additionalSpectrumEmission


AdditionalSpectrumEmission


},


mbsfn-SubframeConfigList


MBSFN-SubframeConfigList


OPTIONAL, 
-- Need OR


timeAlignmentTimerCommon


TimeAlignmentTimer,


...,


lateNonCriticalExtension

OCTET STRING (CONTAINING SystemInformationBlockType2-v8h0-IEs)





OPTIONAL,


[[
ssac-BarringForMMTEL-Voice-r9

AC-BarringConfig



OPTIONAL,
-- Need OP



ssac-BarringForMMTEL-Video-r9

AC-BarringConfig



OPTIONAL
-- Need OP


]],


[[
ac-BarringForCSFB-r10



AC-BarringConfig


OPTIONAL
-- Need OP


]]

}

AC-BarringConfig ::=



SEQUENCE {


ac-BarringFactor




ENUMERATED {












p00, p05, p10, p15, p20, p25, p30, p40,












p50, p60, p70, p75, p80, p85, p90, p95},


ac-BarringTime





ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512},


ac-BarringForSpecialAC



BIT STRING (SIZE(5))

}

MBSFN-SubframeConfigList ::= 

SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig

-- ASN1STOP

	SystemInformationBlockType2 field descriptions

	ac-BarringFactor

If the random number drawn by the UE is lower than this value, access is allowed. Otherwise the access is barred. The values are interpreted in the range [0,1): p00 = 0, p05 = 0.05, p10 = 0.10,…, p95 = 0.95. Values other than p00 can only be set if all bits of the corresponding ac-BarringForSpecialAC are set to 0.

	ac-BarringForCSFB

Access class barring for mobile originating CS fallback.

	ac-BarringForEmergency

Access class barring for AC 10.

	ac-BarringForMO-Data

Access class barring for mobile originating calls.

	ac-BarringForMO-Signalling

Access class barring for mobile originating signalling.

	ac-BarringForSpecialAC

Access class barring for AC 11-15. The first/ leftmost bit is for AC 11, the second bit is for AC 12, and so on.

	ac-BarringTime

Mean access barring time value in seconds.


 “5.3.3.11
Access barring check

1>
if timer T302 or "Tbarring" is running:

2>
consider access to the cell as barred;

1>
else if SystemInformationBlockType2 includes "AC barring parameter":

2>
if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11], and

NOTE:
ACs 12, 13, 14 are only valid for use in the home country and ACs 11, 15 are only valid for use in the HPLMN/ EHPLMN.
2>
for at least one of these valid Access Classes the corresponding bit in the ac-BarringForSpecialAC contained in "AC barring parameter" is set to zero:

3>
consider access to the cell as not barred;
2>
else:

3>
draw a random number 'rand' uniformly distributed in the range: 0 ≤ rand < 1;

3>
if 'rand' is lower than the value indicated by ac-BarringFactor included in "AC barring parameter":

4>
consider access to the cell as not barred;

3>
else:

4>
consider access to the cell as barred;
1>
else:

2>
consider access to the cell as not barred;

1>
if access to the cell is barred and both timers T302 and "Tbarring" are not running:

2>
draw a random number 'rand' that is uniformly distributed in the range 0 ≤ rand < 1;

2>
start timer "Tbarring" with the timer value calculated as follows, using the ac-BarringTime included in "AC barring parameter":


"Tbarring" = (0.7+ 0.6 * rand) * ac-BarringTime.”
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