8

TSG-RAN WG2  Meeting #63bis
                 R2-085917
Prague, Czech Republic , September 29th to October 3d 2008

Agenda Item:
5.7.1
Source: 
Ericsson 
Title:                           Optionality of RAI reporting for ANR
Document for:
Discussion and decision 
1.
Introduction
This document is a revision of  R2-085427. Changes are highlighted.
At RAN2 #62bis in Warsaw the LS R2-083071/ R3-081606 from RAN3 explained that RAN3 had agreed that the UE should report both CGI and LAC/RAC in the ANR procedure. RAN2 responded in R2-083791 that “reporting of LAC/RAC of the target RAT is possible but may delay the reporting typically 1-2 seconds for GERAN”
This paper provides some more background information and proposes to include LAC/RAC reading. It proposes to make reading of LAC/RAC optional to improve the network control of ANR performance.
Although the RAN3 LS only asked for reading of LAC/RAC, it is here assumed that the same need is present for TAC. Since TAC can be provided without additional reading, i.e. in the same SIB as CGI, it is assumed to be made mandatory.
2.
Discussion
What information is required for Handover to UTRAN or GERAN?
The target ID, which is used for routing the Handover preparation signalling according to 36.413 clause 9.2.1.6, is defined as:
	
	
	Size
	Presence in S1-AP
	

	To UTRAN
	LAI
	5 octets
	M
	Contains PLMN id + LAC

	
	RAC
	1 octet
	O
	Only needed for PS domain handover, but since LTE is PS-only and always has a default bearer, this information appears necessary.

	
	RNC-ID
	12 bits
	M
	

	
	Extended RNC-ID
	
	O
	

	To GERAN
	PLMN identity
	3 octets
	M
	

	
	LAC
	2 octets
	M
	

	
	CI
	2 octets
	M
	

	
	RAC
	1 octet
	O
	Only needed for PS domain handover, but since LTE is PS-only and always has a default bearer, this information appears necessary.


What time is required to read this information?

The information can be acquired from the system information of the target cell. The major part of the delay is caused by the scheduling periodicity, i.e. how long the UE may need to wait for the information to appear in an unsynchronized reading attempt. 

	
	
	Location
	Periodicity

	To UTRAN
	LAI
	PLMN ID is located in MIB

LAC is located in SIB1 (“CN common GSM-MAP NAS system information”)
	MIB every 80ms (fixed)

SIB1 configurable, frequently 320ms is used

	
	RAC
	RAC is located in SIB1 (“CN domain system information” for PS domain)
	Configurable, frequently 320ms is used

	
	RNC-ID
	SIB3 and also SIB4 (Part of “Cell Identity”)
	Configurable, frequently 320ms is used

	
	Extended RNC-ID
	
	

	To GERAN (assuming BCCH)
	PLMN identity
	SI3
	Fixed every 940ms

	
	LAC
	SI3
	

	
	CI
	SI3
	

	
	RAC
	SI13
	Configurable, frequently 1.88 or 3.76 seconds is used (maximum 7.52)


In addition to the waiting time for the appropriate SIB/SI, time is needed for:

· Synchronization to target cell

· Reading of scheduling block in UTRAN

· Reading of the SI/SIB

Consequences of extended UE reading time

It is agreed that the UE need only perform reading of global cell identifier “…if the network provides sufficient idle periods“. A time-out value (T321=8seconds) is valid for the command . In the uplink data can still appear at any time and it is currently agreed that the UE shall prioritise UL data and interrupt the reading of global cell identifier. The likelihood of successful reading is thus reduced as the acquiry time becomes longer, also if acquiry time<T321. Furthermore, the DRX cycles must be configured so that the On-duration period does not always overlap with the reception of the relevant SI/SIB. 
Alternative methods to handle the added delay due to LAC/RAC reading
Two strategies are:

1 Accept the reduced likelihood of successful CGI/LAC/RAC reading, i.e. the slower convergence of the ANR function. (Note that TAC can be read without additional delay, since it is located in the same SIB1 as the CGI)
2 Make the reading of LAC/RAC optional, i.e. the network can tell if LAC/RAC are required. If it is not required, then the UE sends a measurement report with only CGI, which is typically returned long before T321 expiry. If the network identifies a new cell, then it can increase the measurement efforts. The network can thus adapt e.g. the number of UEs used for ANR. 
Alternative 2 has the benefit that the system will become aware of a new neighbour cell quicker. The network can also adapt the algorithm, e.g. the number of UEs used for ANR, to improve the trade-off between speed of adaptation and UE battery consumption.. At this point no handover can be performed if LAC/RAC has not been reported, unless the system uses a data base for the LAC/RAC allocation, but the eNB is informed that it may need to prioritize full identification of this cell, e.g. by assigning more UEs for identification.
3.
Conclusion
RAN2 is asked to accept Proposal 2 above. A text proposal is enclosed
3.
References
[1]  36.331 V830 
[2]  36.413 V830
4.
Text Proposal to TS 36.331
-------------------------------------First change-------------------------------------

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 reportLACRAC is TRUE, then determine LAC (if not included in global cell identity) and RAC 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 cell indicated by the cellForWhichToReportCGI included in the associated measurement object is an E-UTRAN cell, then acquire the Tracking Area Code 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-------------------------------------

ReportConfigEUTRA information element
-- ASN1START

ReportConfigEUTRA ::=



SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventA1







SEQUENCE {






a1-Threshold





INTEGER (0)



-- value range FFS




},





eventA2







SEQUENCE {






a2-Threshold





INTEGER (0)



-- value range FFS




},





eventA3







SEQUENCE {






a3-Offset






INTEGER (0)









  -- value range FFS but will include positive and negative values




},





eventA4







SEQUENCE {






a4-Threshold





INTEGER (0)



-- value range FFS




},





eventA5







SEQUENCE {






a5-Threshold1





INTEGER (0),


-- value range FFS





a5-Threshold2





INTEGER (0)



-- value range FFS




},





...




},




hysteresis






INTEGER (0),




-- value range FFS



timeToTrigger





INTEGER (0)





-- value range FFS


},



periodical







SEQUENCE {




reportCGI







BOOLEAN,




reportTAC






BOOLEAN


}


},


triggerQuantity





ENUMERATED {rsrp, rsrq},


reportQuantity





ENUMERATED {sameAsTriggerQuantity, both},


maxReportCells





INTEGER (1..maxCellReport),


reportInterval





SEQUENCE {}





OPTIONAL,
-- Cond Periodic


reportAmount





SEQUENCE {}





OPTIONAL,
-- Need OP


...

}

-- ASN1STOP

	ReportConfigEUTRA field descriptions

	eventId

Choice of E‑UTRA event triggered reporting criteria.

	aN-ThresholdM

Threshold to be used in EUTRA measurement report triggering condition for event number aN. If multiple thresholds are defined for event number aN, the thresholds are differentiated by M. Value in dBm or dB, each corresponding to the case triggerQuantity is rsrp or rsrq, respectively

	triggerQuantity 
The quantities used to evaluate the triggering condition for the event. The values rsrp and rsrq correspond to Reference Signal Received Power (RSRP) and Reference Signal Received Quality (RSRQ) [36.214].

	hysteresis

Hysteresis parameter for entering/ leaving measurement report triggering condition. Value in dB.

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

	reportQuantity 
The quantities to be included in the measurement report. The value both means that both the rsrp and rsrq quantities are to be included in the measurement report

	maxReportCells
Max number of cells to include in the measurement report.

	reportInterval
If included, the UE performs periodical reporting with the indicated interval. Applicable for triggerType ‘event’ as well as for triggerType ‘periodical’. Value in seconds.

	reportAmount
Number of measurement reports in case of periodical reporting (if limited). Applicable for triggerType ‘event’ as well as for triggerType ‘periodical’. In case reportCGI is set to ‘TRUE’ only value 1 applies. In case of the reporting configuration concerns a SON report of the strongest cells on the carrier, only value 1 applies. For the latter case, use of other values is FFS.

	reportTAC
If TRUE, then the UE shall not send a report unless both CGI and TAC have been acquired. 
If FALSE, then the UE shall not send a report unless CGI has been acquired.


	Conditional presence
	Explanation

	Periodic
	This IE is mandatory in case type is set to ‘periodical’; otherwise it is optional


-------------------------------------Next change-------------------------------------

ReportConfigInterRAT information element
-- ASN1START

ReportConfigInterRAT ::=


SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventB1







SEQUENCE {






b1-Threshold





CHOICE {







b1-Threshold-CDMA2000



INTEGER (0..63),







b1-Threshold-UTRA




INTEGER (0),

-- value range FFS






b1-Threshold-GERAN




INTEGER (0)


-- value range FFS





}





},





eventB2







SEQUENCE {






b2-Threshold1





INTEGER (0),


-- value range FFS





b2-Threshold2





CHOICE { 











b2-Threshold2-CDMA2000



INTEGER (0..63),







b2-Threshold2-UTRA




INTEGER (0),

-- value range FFS






b2-Threshold2-GERAN




INTEGER (0)


-- value range FFS





}





},





...




},




timeToTrigger




INTEGER (0)






-- value range FFS


},



periodical







SEQUENCE {




purpose








CHOICE {





reportStrongestCells




NULL,





reportStrongestCellsForSON



NULL,





reportCGI







ReportCGI



}



}


},


maxReportCells





INTEGER (1..maxCellReport),


reportInterval





SEQUENCE {}





OPTIONAL,
-- Cond Periodic


reportAmount





SEQUENCE {}





OPTIONAL,
-- Need OP


...

}

ReportCGI ::=


SEQUENCE {

reportLACRAC





BOOLEAN 
},

-- 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. Value in dBm or dB, depending on the measurement quantity of the inter RAT cell.

	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 to include in the measurement report.

	reportInterval
If included, the UE performs periodical reporting with the indicated interval. Applicable for triggerType ‘event’ as well as for triggerType ‘periodical’. Value in seconds.

	reportAmount
Number of measurement reports in case of periodical reporting (if limited). Applicable for triggerType ‘event’ as well as for triggerType ‘periodical’. In case purpose is set to ‘reportCGI’ or ‘reportStrongestCellsForSON’ only value 1 applies. For the last case, use of other values is FFS.

	reportLACRAC
If TRUE, then the UE shall not send a report unless all of CGI, LAC and RAC have been acquired.
If FALSE, then the UE shall not send a report unless CGI has been acquired.


	Conditional presence
	Explanation

	Periodic
	This IE is mandatory in case type is set to ‘periodical’; otherwise it is optional


-------------------------------------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




SEQUENCE {


globalCellID-EUTRA




GlobalCellId-EUTRA


 

OPTIONAL,
-- Need OP


tacId







TrackingAreaCode




OPTIONAL
-- Need OP

}

measResultEUTRA





SEQUENCE {}










-- FFS
}

MeasResultListUTRA ::=



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


utra-CellIdentity




CHOICE {



cellIentityFDD





UTRA-FDD-CellIdentity,



cellIentityTDD





UTRA-TDD-CellIdentity


},


globalCellIdentity




GlobalCellId-UTRA


 

OPTIONAL,
-- Need OP

lacId







BIT STRING (SIZE (16))



OPTIONAL,
-- Need OP

racId







BIT STRING (SIZE (8))



OPTIONAL,
-- Need OP

measResultUTRA





SEQUENCE {}










-- FFS
}

MeasResultListGERAN ::=



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


geran-CarrierInfo




SEQUENCE {},









-- FFS


geran-CellIdentity




GERAN-CellIdentity,


globalCellIdentity




GlobalCellId-GERAN


 

OPTIONAL,
-- Need OP


lacId







BIT STRING (SIZE (16))



OPTIONAL,
-- Need OP


racId







BIT STRING (SIZE (8))



OPTIONAL,
-- Need OP

measResultGERAN





SEQUENCE {}










-- FFS
}

MeasResultsCDMA2000 ::=



SEQUENCE {


preRegistrationStatus



BOOLEAN,


measResultListCDMA2000



MeasResultListCDMA2000
}

MeasResultListCDMA2000 ::=


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


cdma2000-CellIdentity



CDMA2000-CellIdentity,


measResultCDMA2000




SEQUENCE {}










-- FFS
}

-- 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.

	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.

	measResultCDMA2000

Measured result of a CDMA2000 cell.

	lacId

The LAC identity read from broadcast information (defined in 23.003 [27]). 

	racId

The RAC identity read from broadcast information (defined in 23.003 [27]).
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