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1 Introduction

According to TS 36.300[1], UE needs to report Global Cell Identity of the specified neighbour cell’s when it works for ANR function of serving cell, in addition, UE reports all PLMN IDs that have been detected, whenever eNB requests this information. However, the reporting content of all PLMN IDs is not included in current TS 36.331[2]. Thus, we propose to add the information of detected PLMN IDs in reporting content while supporting the ANR function.
2 Discussion

During RAN3#61 meeting, it was concluded that:

- the PLMN ID of the global eNB ID corresponds to the company/operator operating the RAN

- the E-CGI of each cell of an eNB contains the same PLMN ID as contained in the global eNB ID
RAN3 also sends LS (R2-084970[3]) to inform RAN2 about this change. So Global Cell ID is unique and it contains the PLMN ID corresponding to the company/operator operating the RAN. Now there is a PLMN Identity list in neighbour cell’s system broadcast, and in order to keep aligned with TS 36.300[1], in network sharing, except for the specific PLMN ID contained in Global Cell ID, the residual PLMN IDs in PLMN Identity list in neighbour cell’s system broadcast should be reported to the serving cell. We give the proposal 1:

Proposal 1: PLMN Identity list of neighbour cell should be reported for network sharing which includes the PLMN IDs other than the specific PLMN ID in Global Cell ID for SON-ANR.
Since two neighboring cells with different supported PLMNs is not a ubiquitous case, in most cases the neighbour’s PLMN information is same as the serving cell, making report of it has no sense. Taking into account that the reported PLMN Identity list may include at most 5 IDs, which occupy dozens of octets, absence of this information in MeasurementReport message can save some air interface resources. The gain will be especially apparent for these UEs locating at the cell’s border where wireless condition is not quite good. Thus we propose that the reported PLMN Identity list for SON-ANR shall be OPTIONAL for an E-UTRAN cell. If the neighbour cell has the same reported PLMN Identity list as the serving cell, then the list should be absent.

Proposal 2: The reported PLMN Identity list for SON-ANR shall be OPTIONAL for an E-UTRAN cell. If the neighbour cell has the same reported PLMN Identity list as serving cell, then the list should be absent.
When the neighbour cell is not network sharing, it has only one PLMN ID, so the size of reported PLMN Identity list is 0, but it is also mandatory present to confirm that the neighbour cell is not network sharing other than the neighbour cell has the same reported PLMN Identity list as the serving cell.
Proposal 3: If the size of reported PLMN Identity list is 0, it means that the neighbour cell is not network sharing.

The following shows how to use the reported PLMN Identity list:

1) When the PLMN Identity list (except the PLMN Identity contained in global cell identity) of the concerned E-UTRAN cell is the same as that of the serving cell (including that they are both empty, which means the two cells are both not network sharing), the reported PLMN Identity list is absent;

2) When the PLMN Identity list (except the PLMN Identity contained in global cell identity) of the concerned E-UTRAN cell is different from that of the serving cell:

2.1) the concerned cell and the serving cell are both network sharing, then the reported PLMN Identity list is present and it includes all PLMN Identities in PLMN Identity list except the PLMN Identity contained in global cell identity;

2.2) the concerned cell is network sharing, but the serving cell is not, then the reported PLMN Identity list is present and it includes all PLMN Identities in PLMN Identity list except the PLMN Identity contained in global cell identity;

2.3) the serving cell is network sharing, but the concerned cell is not, then the reported PLMN Identity list is present and its size is 0.

3 Conclusion

As discussion above, our proposals are shown below:

Proposal 1: PLMN Identity list of neighbour cell should be reported for network sharing which includes the PLMN IDs other than the specific PLMN ID in Global Cell ID for SON-ANR.
Proposal 2: The reported PLMN Identity list for SON-ANR shall be OPTIONAL for an E-UTRAN cell. If the neighbour cell has the same PLMN Identity list as the serving cell, then the list should be absent.
Proposal 3: If the size of reported PLMN Identity list is 0, it means that the neighbour cell is not network sharing.

The corresponding text proposal is provided in chapter 5.
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5 Text Proposal to 36.331

Start of 1st modification:
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 of the cell indicated by the cellForWhichToReportCGI included in the associated measurement object by acquiring the relevant system information from the concerned cell;
6>
if the PLMN Identity list (except the PLMN Identity contained in global cell identity) of the concerned E-UTRAN cell is different from that of the serving cell:

7>
include all PLMN Identity(ies) in concerned cell’s PLMN Identity list except the PLMN Identity contained in global cell identity into the plmn-IdentityReportedList;
6>
else:
7>
not report the plmn-IdentityReportedList of 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;
End of 1st modification
Start of 2nd modification:
6.3.5
Measurement information elements

…….
–
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

plmn-IdentityReportedList


PLMN-IdentityReportedList


OPTIONAL,

measResultEUTRA





SEQUENCE {



rsrpResult






INTEGER (0..97)




OPTIONAL,



rsrqResult






INTEGER (0..33)




OPTIONAL,



...


}

}

PLMN-IdentityReportedList ::=

SEQUENCE (SIZE (0..5)) OF SEQUENCE PLMN-Identity

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.

	plmn-IdentityReportedList
List of concerned cell’s PLMN IDs, except the PLMN Identity contained in global cell identity. When the PLMN Identity list (except the PLMN Identity contained in global cell identity) of the concerned E-UTRAN cell is the same as that of the serving cell, it is absent, otherwise it is mandatory present. When it is present and it’s size is 0, it means the concerned cell is not network sharing.

	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.


	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.


End of 2nd modification
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