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1. Introduction
The Automatic Neighbour Relation (ANR) feature consists of two “phases” [1]:

1. Selected UE(s) are ordered to measure neighbour cells. The strongest cell(s) are reported to eNB. The resolution is “Physical cell identity”

2. Selected UE(s) are ordered to read the Cell Global Identifier (CGI) of a given cell (RAT, frequency, physical cell ID)
Phase 1 can be performed using normal (6ms) measurements gaps.

Phase 2 requires a longer gap, where the length depends on the repetition rate for the System Information containing the CGI. There have been several contributions on what conditions shall be fulfilled before measuring CGI of another cell. The main concern has been performance the impact on the UE related to CGI measurement. 

The issue of reading CGI has been brought up in two contexts: for ANR purposes and for inbound mobility to CSG cells (“inbound mobility – coverage extension”).

An agreement was reached at RAN2 #62 as documented in ref [1]. In most cases the performance impact will be minimized by using natural gaps, such as DRX. It is stated “UE shall ….be able to read Global Cell Identity from neighbouring cells if UE is configured to do so and is provided with long enough gaps for the purpose, i.e. the NW configures long enough periods with inactivity for the UE.” 
The network can always control the instantaneous UE DRX state and downlink data activity, but it can not control uplink activity. Hence the eNB cannot strictly “provide long enough gaps”. There is no proposed solution to this point.

2. Discussion
It is expected that most occasions of reading CGI for SON purposes will be done during DRX with low impact on the UE performance. 
However, it is reasonable to believe that natural gaps such as DRX will be less common at the cell borders (the UE will spend more time on retransmissions etc), where the reading of unknown CGI is needed the most. If the UE also runs real time applications, the approximately periodic data arrival will interrupt the DRX, jeopardizing the reading of CGI repeatedly.
In addition, in situations where coverage changes quickly, the time a cell remains a handover candidate could vary a lot. For the intra-frequency case, the time from detecting a candidate cell to loosing contact to the source cell is often short This implies that without option to force the UE into measurements of CGI (without possibility for uplink data to interrupt) only slow-moving UEs will be able to read the neighbour CGI. 
Consequently, in addition to possibility of using “natural” gaps, a solution where UE is not allowed to interrupt the ongoing CGI measurement during specified time (to send [uplink] data) is required. 
Proposal 1: provide a mechanism to temporarily stop UL data, in order to ensure DRX .

The time to read CGI depends strongly on target RAT. Currently CGI reading is defined for three RATs:

a E-UTRAN every 80ms (SIB1)
b UTRAN approx. every 420ms (PLMNid on MIB every 80ms, LAC on SIB1 approx. every 320ms, CellID on SIB3 approx. every 320ms, actual periodicities depend on network configuration)

c GERAN approx every 920ms (SI3)

Synchronization to the target cell adds a very short latency to the figures above. The timer T3xx determines the maximum time the UE shall try to read the CGI, before sending a measurement report. In case one single value is used for all cases, it should be longer than the largest of the latencies above, i.e. at least 1 second. In principle, UTRAN could require even larger values. The difference in latency, primarily between E-UTRAN and other RATs, motivates having different T3xx and not unnecessarily limiting the E-UTRAN algorithm performance. The most natural solution is to include the timer-value in the command
Proposal 2: Configure the expiry value for T3xx in the SON-Configuration message
3. Mechanism for suspending Scheduling Request
The specification text, which allows UL data to disable DRX, is found in 36.321 clauses 5.7:

When a DRX cycle is configured, the Active Time includes the time while: 

-
the On Duration Timer or the DRX Inactivity Timer or a DRX Retransmission Timer or the Contention Resolution Timer is running; or

-
a Scheduling Request is pending (as described in subclause 5.4.4); or

-
an uplink grant for a retransmission can occur; or

-
a PDCCH indicating a new transmission addressed to the C-RNTI or Temporary C-RNTI of the UE has not been received after successful reception of a Random Access Response (as described in subclause 5.1.4).

and 5.4.4:

NOTE:
A triggered SR is considered pending and is repeated until UL-SCH resources are granted for a new transmission.
This indicates that Scheduling Requests should be disabled to ensure a period of inactivity. This could be achieved in different ways, but the simplest is to be able to stop all UL data while the T3xx timer is running.
Proposal 3: Implement Proposal 1 by allowing eNB to stop UL data while T3xx is running
Stopping of data can be implemented on several protocol layers. RAN2 usually avoids defining primitives between UE protocol layers, so we make the same approach here and add text only in the RRC specification.
Stopping the UL data flow may interact with timers in several protocols. However, no serious drawbacks of running other timers as usual during the short T3xx-period is identified, so for simplicity it is proposed not to introduce any dependencies.
Proposal 4: State in 36.331 when UL data shall be stopped and leave the point (protocol layer) of stopping data unspecified.
4. Conclusion
The following is proposed:
Proposal 1: provide a mechanism to temporarily stop UL data, in order to ensure DRX .

Proposal 2: Configure the expiry value for T3xx in the SON-Configuration message
Proposal 3: Implement Proposal 1 by allowing eNB to stop UL data while T3xx is running

Proposal 4: State in 36.331 when UL data shall be stopped and leave the point (protocol layer) of stopping data unspecified.
Acorresponding text proposal is enclosed. This text proposal is based both on ref. [1], since the basic text on ANR is currently not included in 36.331.
The text may change as a result of the discussions of better “integrating” the ANR-functions with other functionality 
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-----------------------------First change----------------------------------------
5.6.4.1
General

UE shall support the self-configuration and selfoptimisation (SON) of the network and be able to read Global Cell Identity from neighbouring cells if UE is configured to do so and is provided with long enough gaps for the purpose, i.e. the NW configures long enough periods with inactivity for the UE. If the IE stopULdata is TRUE, then the UE shall stop all UL data while timer T3xx is running.
GCI-ReportRequest is considered to be valid only in the cell where it was received and if UE receives multiple requests only the latest one is applied. After UE has sent MeasurementReport including globalCellIdentity as specified in 5.6.4.3 or after the maximum time for GCI reading has elapsed, UE may stop monitoring/tracking (for the purpose of GCI reporting) the cell for which the report was sent.
When sending MeasurementReport defined in 5.6.4.2 or 5.6.4.3, the UE considers:
- eventId in the VarEventTriggered as ANR;
- measID in the MeasurementReport as maxMeasId;

- numberOfReportsSent defined within the VarEventsTriggered as 1;
- periodicalReportingOngoing defined within the VarEventsTriggered as FALSE;

- reportingQuantity defined in variable VarMeasurementConfiguration as being RSRP for EUTRAN cells

Editors Note: Reporting quantities for UTRAN&GERAN are FFS 

- Consider reportInterval in variable VarMeasurementConfiguration as not defined for this event
-----------------------------Next change----------------------------------------
–
SON-Configuration
The IE SON-Configuration specifies SON Configuration.

SON-Configuration information element
-- ASN1START

SON-Configuration ::=


SEQUENCE {



gci-ReportRequest 




GCI-ReportRequest



OPTIONAL,
-- Need OC



reportStrongestCells




ReportStrongestCells

OPTIONAL,
-- Need OC


stopULdata






BOOLEAN



maxReadDuration





INTEGER (0..8)
}

-- ASN1STOP

	SON-Configuration field descriptions

	gci-ReportRequest
gci-ReportRequest is used to request to report Global Cell Identity of the indicated cell

	reportStrongestCells
reportStrongestCells is used to request UE to report strongest cell on given frequency or frequencies

	stopULdata
When stopULdata is set to TRUE, then the UE shall stop UL data while T3xx is running, to ensure that no Scheduling Requests are sent

	maxReadDuration
Timer T3xx expires when it reaches the value maxReadDuration


-----------------------------End change----------------------------------------
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