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1 Introduction
Since Rel-8, it is possible to use SON ANR to find neighbouring cells for intra-LTE and inter-RAT.  However, the inter-RAT for UTRAN and CDMA case, UE reporting is restricted to one (strongest cell).

–
ReportConfigInterRAT
[..].

ReportConfigInterRAT information element
-- ASN1START

ReportConfigInterRAT ::=


SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventB1







SEQUENCE {






b1-Threshold





CHOICE {







b1-ThresholdUTRA




ThresholdUTRA,







b1-ThresholdGERAN




ThresholdGERAN,







b1-ThresholdCDMA2000



ThresholdCDMA2000






}





},





eventB2







SEQUENCE {






b2-Threshold1





ThresholdEUTRA,






b2-Threshold2





CHOICE {







b2-Threshold2UTRA




ThresholdUTRA,







b2-Threshold2GERAN




ThresholdGERAN,







b2-Threshold2CDMA2000



ThresholdCDMA2000






}





},





...




},




hysteresis





Hysteresis,




timeToTrigger




TimeToTrigger



},



periodical







SEQUENCE {




purpose








ENUMERATED {















reportStrongestCells,















reportStrongestCellsForSON,















reportCGI}



}


},


maxReportCells





INTEGER (1..maxCellReport),


reportInterval





ReportInterval,



reportAmount





ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},


...,


[[
si-RequestForHO-r9




ENUMERATED {setup}

OPTIONAL
-- Cond reportCGI


]]

}

ThresholdUTRA ::=




CHOICE{


utra-RSCP






INTEGER (-5..91),


utra-EcN0






INTEGER (0..49)

}

ThresholdGERAN ::= 



INTEGER (0..63)

ThresholdCDMA2000 ::= 


INTEGER (0..63)

-- ASN1STOP

	ReportConfigInterRAT field descriptions

	eventId

Choice of inter-RAT event triggered reporting criteria.

	bN-ThresholdM

Threshold to be used in inter RAT measurement report triggering condition for event number bN. If multiple thresholds are defined for event number bN, the thresholds are differentiated by M.

	timeToTrigger

Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

	Purpose

reportStrongestCellsForSON applies only in case reportConfig is linked to a measObject set to ‘measObjectUTRA’ or ‘measObjectCDMA2000’.

	maxReportCells

Max number of cells, excluding the serving cell, to include in the measurement report. In case purpose is set to ‘reportStrongestCellsForSON’ only value 1 applies.

	reportAmount

Number of measurement reports applicable for triggerType ‘event’ as well as for triggerType ‘periodical’. In case purpose is set to ‘reportCGI’ or ‘reportStrongestCellsForSON’ only value 1 applies.

	ThresholdUTRA

utra-RSCP corresponds to CPICH_RSCP in TS 25.133 [29] for FDD and P-CCPCH_RSCP in TS 25.123 [30] for TDD. utra-EcN0 corresponds to CPICH_Ec/No in TS 25.133 [29] for FDD, and is not applicable for TDD.

For utra-RSCP: The actual value is IE value – 115 dBm.

For utra-EcN0: The actual value is (IE value – 49)/2 dB.

	ThresholdGERAN

The actual value is IE value – 110 dBm.

	si-RequestForHO

The field applies to the ‘reportCGI’ functionality, and when the field is included, the UE is allowed to use autonomous gaps in acquiring system information from the neighbour cell, applies a different value for T321, and includes different fields in the measurement report.


	Conditional presence
	Explanation

	reportCGI
	The field is optional, need OR, in case 'purpose' is included and set to 'reportCGI'; otherwise the field is not present.


This document discusses the limitations due to this restriction and proposes ways to remove this restriction. 

2 Discussion

As discussed above, the restriction is to have UE report only (one) the strongest cell for SON ANR reportStrongestCellsForSON’.  It is of course expected that there will most likely be more than 1 neighbouring cell.   

This implies that the network has to request the SON ANR reporting from several UEs in the hope that between them, they will report all the different cells.  Even then, it is quite possible that if there is a strong neighbour, it will almost always get reported obscuring the weaker neighbouring cells..  

If SIB6/7/8 already has some IRAT cell-IDs provisioned, they are likely to be "strong" (known & dominating) IRAT cells.  This means the IRAT ANR job would be to discover "weak" cells or high-hanging fruits.  The strongest cell discovery/reporting seems making this task almost "mission impossible"
If the eNB coverage area has many IRAT cells, e.g. up to 40 1xRTT cells, but have small "holes in a donut" where the donut of the eNB coverage area is dominated by a few "strong" IRAT cells, the UEs would keep reporting the same set of cell-IDs and won't report "weaker" IRAT cells until some UEs happen to move to some particular spots ("holes in the donuts") where the dominating IRAT cells are weak.

For CDMA and UMTS RATs, where the UE only reports listed cells, it makes it almost impossible at worst, and slow and inefficient as best to build the full list of neighbouring cells.

In fact there seems to be little reason to have an absolute restriction to 1.  Restricting it to 1 in a configuration will provide faster reporting but hard coding the restriction into the specification will introduce the issues listed above.  Instead, it should be possible in specifications to configure one or more than cells to report and leave it to network configuration to decide between 1 and many. 

The decision to restrict it to one was taken during the finalising stages of Rel-8 without much discussion [Proposal 1 of Tdoc R2-086183 (later revised to R2-087273): Miscellaneous corrections to RRC – see Annex]
Proposal #1: It is hence proposed to remove the restriction that limits the number of reported cells to 1 for SON ANR reportStrongestCellsForSON’
2.1 Backward compatibility issues:

By simply removing the restriction in the semantic description, the network can configure values higher than 1 towards Rel-10 UEs.  While it would have been useful to allow Rel-9 UEs to also implement it, it is strictly not a backward compatible change.  Configuring a value greater than 1 towards a Rel-9 UE may result in an unpredictable behaviour.  

Proposal #2: It is proposed to discuss whether it is possible current UE implementations would allow configurations of values greater than 1. 

2.2 Extension beyond 8

Even with removing the restriction, given that we can have much larger than 8 neighbouring cells in SIBs, have the UE report more than 8 will speed up building the neighbouring cell list.  

Proposal #3: It is proposed to discuss whether to increase the number of cells to be reported for SON (for both intra-LTE and inter-RAT).

3 Summary and proposal
This document discussed the limitations from the current restriction to limit the number of cells reported for SON ANR reportStrongestCellsForSON’ to 1.   For CDMA and UMTS, it makes it quite difficult and slow for eNB to built the list of neighbouring cells.  

Proposal #1: It is hence proposed to remove the restriction that limits the number of reported cells to 1 for SON ANR reportStrongestCellsForSON’.  

Proposal #2: It is proposed to discuss whether it is possible current UE implementations would allow configurations of values greater than 1.

Proposal #3: It is proposed to discuss whether to increase the number of cells to be reported for SON (for both intra-LTE and inter-RAT).

Note that there is one statement in RAN4 specification 36.133 that also mention the limit 1 for inter-RAT ANR which would need updating.  

4 Annex

Extract from R2-086183 proposal 1:

In 5.5.5 there is following FFS in the specification:

Editor's note:
It is FFS if, for the case of a SON report of the strongest cell(s) on the carrier, the UE is required to report more than one cell.
We propose to to not require reporting more than on cell in case reporting for strongest cells is for SON purposes for inter-RAT cells. We propose to capture in this in the field description:

	maxReportCells

Max number of cells to include in the measurement report. In case purpose is set to ‘reportStrongestCellsForSON’ only value 1 applies.


