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Introduction

According to the current stage 2 36.300, the network needs the TAC and the full list of PLMNs broadcast in the cell in addition to the Cell Global Id, (see Annex below for the full section):

When the UE has found out the new cell’s Global-CID, the UE reports the detected Global-CID to the serving cell eNodeB. In addition the UE reports the tracking area code and all PLMN IDs that have been detected, whenever eNB requests this information.

One motivation for this is for the eNB to be able to contact the target cell via S1 if it could not establish a direct connection to the target cell with an X2 interface.  In this scenario, the TAC and PLMN list is also sent to the MME.  This helps the MME select the appropriate MME from the PLMN to complete the HO preparation via S1.

It must thus be possible for the eNB to obtain the TAC and the full PLMN list as well at least for the case where it could not establish the X2 connection.

Proposal 1: Discuss and if agreed, include possibility for the UE to report the TAC and full PLMN list for SON ANR.

The TAC and full PLMN list may not be needed at all times (for example, only when X2 cannot be set up).  The stage 2 text could be understood as a possibility for the eNB to request these in addition, but only when needed.  However, from RRC point of view, the UE reads all of this information anyway in SIB1.  Hence it is easily possible for the UE to simply report these along with the CGI all the time.  Further, CGI reporting is a fairly rare event in a network and there is not much to be gained in terms of radio efficiency by not reporting these all the time.

In this regard, defining the additional mechanism for the UE to be able to query the TAC and full PLMN list, and for the UE to provide this only when requested, can be seen as an additional optimisation.  

Hence it is proposed:

Proposal 2:  It is proposed to include the TAC and full PLMN list every time the UE reports the CGI if it is agreed in Proposal 1 to include TAC and PLMN id list.
A similar functionality is requested also for UMTS and GERAN:

The eNodeB instructs the UE, using the newly discovered Phy-CID as parameter, to read the Global-CID and the RAC of the detected neighbour cell in case of GERAN detected cells and Global-CID, LAC and, RAC in case of UTRAN detected cells. For the Interfrequency case, the eNodeB instructs the UE, using the newly discovered Phy-CID as parameter, to read the Global-CID, TAC and all available PLMN ID(s) of the inter-frequency detected cell. It is FFS how this is achieved.

Proposal 3: 

It is proposed to discuss if it felt necessary to add the functionality to provide the LAC/RAC and PLMN list for UMTS and GERAN.

Text proposal for inclusion of TAC and PLMNid list for E-UTRAN
5.5.3
Performing measurements

The UE supports measurement using a reporting configuration with the purpose set to ‘reportCGI’, if the network provides sufficient idle periods.

The UE shall:

1>
for each measId included in the measIdList within VarMeasurementConfiguration:
2>
If measurement gaps are active or

2>
the UE does not require measurement gaps to perform the concerned measurement or

2>
the UE should attempt to perform the concerned measurement during idle periods:

3>
If s-Measure is not configured or

3>
If s-Measure is configured and the serving cell quality (RSRP value) is lower than this value:

4>
If for the concerned measurement purpose is included in the reportConfig and set to ‘reportCGI’:

5>
If timer T321 is running:

6>
determine the global cell identity, the list of PLMNs and Tracking Area Code  of the cell indicated by the cellForWhichToReportCGI included in the associated measurement object by acquiring the relevant system information from the concerned cell;

4>
else:

5>
Perform the corresponding measurements of neighbouring cells on the frequencies and RATs indicated in the concerned measObject and

5>
Perform the evaluation of reporting criteria as specified in section 5.5.4;

	Next change


–
MeasuredResults
The IE MeasuredResults covers measured results for intra-frequency, inter-frequency and inter- RAT mobility.

Editor's note:
It has been agreed to identify intra- and inter-frequency neighbours by their physical layer identity

MeasuredResults information element
-- ASN1START

MeasuredResults ::=




SEQUENCE {


measId







MeasId,


measResultServing




SEQUENCE {}






OPTIONAL,
-- Need OP






















  -- FFS if MP


mobilityMeasResults




CHOICE {



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000,



...


},


...

}

MeasResultListEUTRA ::=



SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {


physicalCellIdentity



PhysicalCellIdentity,


globalCellIdentity




GlobalCellId-EUTRA


 

OPTIONAL,
-- Need OP

trackingAreaCode




TrackingAreaCode




OPTIONAL,


eutra-plmn-IdentityList



PLMN-IdentityList




OPTIONAL,

measResultEUTRA





SEQUENCE {



rsrpResult






INTEGER (0..97)




OPTIONAL,



rsrqResult






INTEGER (0..33)




OPTIONAL,



...


}

}

MeasResultListUTRA ::=



SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {


utra-CellIdentity




CHOICE {



cellIentityFDD





UTRA-FDD-CellIdentity,



cellIentityTDD





UTRA-TDD-CellIdentity


},


globalCellIdentity




GlobalCellId-UTRA


 

OPTIONAL,
-- Need OP

measResultUTRA





SEQUENCE {



mode







CHOICE {




fdd 







SEQUENCE {




cpich-RSCP






INTEGER (0..91)


OPTIONAL,




cpich-EcN0






INTEGER (0..49)


OPTIONAL,




...




},




tdd 







SEQUENCE {




pccpch-RSCP






INTEGER (0..91),




...




}








-- FFS


}

}

}

MeasResultListGERAN ::=



SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {


geran-CarrierInfo




SEQUENCE {},









-- FFS


geran-CellIdentity




GERAN-CellIdentity,


globalCellIdentity




GlobalCellId-GERAN


 

OPTIONAL,
-- Need OP


measResultGERAN





SEQUENCE {



rssi







BIT STRING (SIZE (6)),



...


}

}

MeasResultsCDMA2000 ::=



SEQUENCE {


preRegistrationStatus



BOOLEAN,


measResultListCDMA2000



MeasResultListCDMA2000
}

MeasResultListCDMA2000 ::=


SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {


cdma2000-CellIdentity



CDMA2000-CellIdentity,


measResultCDMA2000




SEQUENCE {



pilotStrenght





INTEGER (0..63),



...


}

}

-- ASN1STOP

	MeasuredResults field descriptions

	measId

Identifies the measurement identity for which the reporting is being performed.

	measResultServing

Measured result of the serving cell. FFS if mandatory or optional.

	measResultListEUTRA

List of measured results for the maximum number of reported best cells for an E‑UTRA measurement identity.

	measResultEUTRA

Measured result of an E‑UTRA cell.

	RSRPResult

Measured RSRP result of an E‑UTRA cell. Integer value according to mapping table in [16], 30 spare values needed.

The RSRPResult is only reported if configured by the eNB.

	RSRQResult

Measured RSRQ result of an E‑UTRA cell Integer value according to mapping table in [16], 30 spare values needed.

The RSRQResult is only reported if configured by the eNB.

	measResultListUTRA

List of measured results for the maximum number of reported best cells for a UTRA measurement identity.

	measResultUTRA

Measured result of a UTRA cell.

	measResultListGERAN

List of measured results for the maximum number of reported best cells or frequencies for a GERAN measurement identity.

	measResultGERAN

Measured result of a GERAN cell or frequency.

	measResultsCDMA2000

Contains the HRPD pre-registration status and the list of CDMA2000 measurements.

	preRegistrationStatus

Set to TRUE if the UE is currently pre-registered with CDMA2000 HRPD

	measResultListCDMA2000

List of measured results for the maximum number of reported best cells for a CDMA2000 measurement identity.

	cdma2000-CellIdentity

Identity of the CDMA2000 cell the results are for.

	measResultCDMA2000

Measured result of a CDMA2000 cell. This is the CDMA Pilot Strength, the ratio of pilot power to total power in the signal bandwidth of a CDMA Forward or Reverse Channel. The UE CDMA Upper layers shall set this field to

min (max (| -2 × 10 log10 PS |, 0), 64)

where PS is the strength of the CDMA2000 pilot channel for the identified cell, see [34].

	cpich-RSCP

According to CPICH_RSCP in [27]. Thirty-six spare values.

	cpich-EcN0

According to CPICH_Ec/No in [27]. Fourteen spare values.

	pccpch-RSCP 

According to P-CCPCH_RSCP_LEV in [29]. Thirty-six spare values.

	rssi

GERAN Carrier RSSI. RXLEV is mapped to a value between 0 and 63, [28]. When mapping the RXLEV value to the RSSI bit string, the first/leftmost bit of the bit string contains the most significant bit.

	trackingAreaCode
The Tracking Area code of the cell being reported for SON.

	Eutra-plmn-IdentityList
The PLMN list in SIB type 1 from the cell being reported for SON.


Annex

22.3.3
Intra-LTE/frequency Automatic Neighbour Relation Function

The ANR (Automatic Neighbor Relation) function relies on cells broadcasting their identity on global level, Cell Global-Cell-Identifier (Global-CID).
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Figure 22.3.3-1: Automatic Neighbor Relation Function
It is assumed that this function executes under the constraints of the O&M system which can manage:


ANR Blacklist: List of cells to which the eNodeB shall neither establish nor keep a neighbour relation.


ANR Whitelist: List of cells to which the eNodeB shall always establish and maintain a neighbour relation.

It is also assumed that the O&M system is informed about changes in the eNodeB neighbour relation list.

The function works as follows:

The eNodeB serving cell A has an ANR function. As a part of the normal call procedure, the eNodeB instructs each UEs to perform measurements on neighbor cells. The eNodeB may use different policies for instructing the UE to do measurements, and when to report them to the eNodeB. This measurement procedure is as specified in TS36.331.
1.
The UE sends a measurement report regarding cell B. This report contains Cell B’s Phy-CID, but not its Global-CID.
When the eNodeB receives a UE measurement report containing Phy-CID, the following sequence may be used.

2.
The eNodeB instructs the UE, using the newly discovered Phy-CID as parameter, to read the Global-CID, TAC and all available PLMN ID(s)  of the related neighbor cell. To do so, the eNodeB may need to schedule appropriate idle periods to allow the UE to read the Global-CID from the broadcast channel of the detected neighbour cell. It is FFS how the UE reads the Global-CID.

3.
When the UE has found out the new cell’s Global-CID, the UE reports the detected Global-CID to the serving cell eNodeB. In addition the UE reports the tracking area code and all PLMN IDs that have been detected, whenever eNB requests this information.

4.
The eNodeB decides to add this neighbor relation, and can use Phy-CID and Global-CID to:

a
Lookup a transport layer address to the new eNodeB (FFS if this needs to be standardized by 3GPP).

b
Update its Neighbor Relation List.

c
If needed, setup a new X2 interface towards this eNodeB. The setup of the X2 interface is described in section 22.3.2.

The exchange of further information for ANR optimisation purposes is FFS
22.3.4
Inter-RAT/Inter-frequency Automatic Neighbour Relation Function
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Figure 22.3.4-1: Automatic Neighbor Relation Function in case of UTRAN detected cell

It is assumed that this function executes under the constraints of the O&M system which can manage:


Inter-RAT/inter-frequency Searchlist: List of RATs/Frequencies that shall be searched. 


Inter-RAT/inter-frequency ANR Blacklist: List of inter-RAT/inter-frequency cell to which the eNodeB shall neither keep nor establish a neighbour relation.


Inter-RAT/inter-frequency ANR Whitelist: List of inter-RAT/inter-frequency cells to which the eNodeB shall always establish and maintain a neighbour relation.
It is also assumed that the O&M system is informed about changes in the eNodeB inter-RAT/inter-frequency neighbour lists.

The function works as follows:

The eNodeB serving cell A has an ANR function. During connected mode, the eNodeB can instruct a UE to perform measurements and detect cells on other RATs/frequencies. The eNodeB may use different policies for instructing the UE to do measurements, and when to report them to the eNodeB. 

1
The eNodeB instructs a UE to look for neighbour cells in the target RATs/frequencies. To do so the eNodeB may need to schedule appropriate idle periods to allow the UE to scan all cells in the target RATs/frequencies.  

2
The UE reports the Phy-CID of the detected cells in the target RATs/frequencies. The Phy-CID is defined by the carrier frequency and the Primary Scrambling Code (PSC) in case of UTRAN FDD cell, by the carrier frequency and the cell parameter ID in case of UTRAN TDD cell and by the Band Indicator + BSIC + BCCH ARFCN in case of GERAN cell.

When the eNodeB receives UE reports containing Phy-CIDs of cell(s) the following sequence may be used. 

3
The eNodeB instructs the UE, using the newly discovered Phy-CID as parameter, to read the Global-CID and the RAC of the detected neighbour cell in case of GERAN detected cells and Global-CID, LAC and, RAC in case of UTRAN detected cells. For the Interfrequency case, the eNodeB instructs the UE, using the newly discovered Phy-CID as parameter, to read the Global-CID, TAC and all available PLMN ID(s) of the inter-frequency detected cell. It is FFS how this is achieved. The UE ignores transmissions from the serving cell while finding the requested information transmitted in the broadcast channel of the detected inter-system/inter-frequency neighbour cell. To do so, the eNodeB may need to schedule appropriate idle periods to allow the UE to read the requested information from the broadcast channel of the detected inter-system/inter-frequency neighbour cell.

4
After the UE has read the requested information in the new cell, it reports the detected Global-CID and RAC (in case of GERAN detected cells) or Global-CID, LAC and RAC (in case of UTRAN detected cells) to the serving cell eNodeB.  In the inter-frequency case, the UE reports the Globall-CID, the, tracking area code and all PLMN-ID(s) that have been detected.
5
The eNodeB updates its inter-RAT/inter-frequency neighbour relation lists. 

In the inter-frequency case and if needed, the eNodeB can use Phy-CID and Global-CID at a new X2 interface setup towards this eNodeB. The setup of the X2 interface is described in section 22.3.2.
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