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1. Introduction
The email discussion [78#52b] doesn't achieve agreement on some issues as following:
1,  The detail formulation of event C1 and C2 and whether new event C3, C4 and C5 is needed or not

2,  how to capture measurement object and report configuration
3,  how to quantity and measurement result etc.
This paper intend to clarify our understanding. And based on what we propose, draft stage3 CR [x] is also provided.
2. Measurement event
Event C1: CSI-RS resource becomes better than threshold
It is indicated in [1] that the maximum number of CSI-RS within one CoMP resource management set is at least 8. While the size of CoMP measurement set is 3. So it is reasonable for eNB to filter out some strong TPs for further CSI-RS measurement. The only thing we would like to point out is the measurement CSI-RSRP in this event should be also adjusted by configured CSI specific offset. The entering and leaving conditions are:
Inequality C1-1 (Entering condition) :
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Inequality C1-2 (Leaving condition): 
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Please find the detail in [x]  

Proposal 1: to agree on above event C1

Event C2:  CSI-RS resource enters the reporting range of best CSI-RS resource

The intention of the event C2 is let eNB know which CSI-RS resources are close to the best CSI-RS resources within limited offset. It seems natural that the measured CSI-RSRPs should be adjusted by CSI specific offset. Since the event will be triggered after one CSI-RS resource compares again the best CSI-RS at the evaluation time, so it is very clear that the offset of this event should not be a positive value i.e. Off<=0 db. Based on this, here is the entering and leaving condition of event C2:
Inequality C2-1 (Entering condition): 
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Inequality C2-2 (Leaving condition): 
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Figure 1 event C2 (assuming no CSI specific offset and Hys, TTT=0)
There are few arguments on the measurement event C2. One company want to introduce a new event namely event C3 “Event C3: CSI-RS resource becomes offset better than a configured reference CSI-RS resource”. The only difference compared to event C2 is evaluated CSI-RS resource will compare against one configured CSI-RS resource instead of best CSI-RS resource. The configured CSI-RS resource suppose to be the dominant CSI-RS e.g. from covering macro cell. First of all, the event offset of event C3 must be negative otherwise this event will be seldom triggered due to fact that in majority of time the dominant CSI-RS is the best CSI-RS. 2nd ,when dominant CSI-RS is the best CSI-RS, the event C3 is actually the same as event C2 i.e. in majority of time there is no difference between event C2 and C3. 3rd , when another CSI-RS become the best CSI-RS, maybe less event will be triggered. 
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Figure 2  comparison of event C2 and C3(assuming no CSI specific offset and Hys, TTT=0)
In Figure 2, one TP(green one) is dominant CSI-RS. All the solid arrows depict how event C2 is triggered. All the solid arrows also depict how event C3 is triggered except for the 1st two arrows which are replaced by dotted arrows. Because the black TP become the best CSI-RS, the event C3’s leaving (dotted up arrow) and entering (dotted down arrow) are triggered later and earlier respectively. If the brown TP doesn’t become too worse for too long, then maybe these two event C3 will not be triggered. It looks like event C3 can save some signalling but it doesn’t help too much because such phenomena occurs seldom in this scenario. Assuming the two dotted event C3 doesn’t occur, then eNB can’t learn detail information about the CSI-RS resource which is better than dominant CSI-RS resource e.g. black TP in Figure2. Considering event C3 can only be applied in a scenario where dominant CSI-RS exists, we don’t think event C3 is necessary.
Event C4 is the same as event C2 by turning the entering and leaving condition upside down. During the email discussion majority companies agree that event C2 will be triggered when leaving condition is met. So basically there is no difference between event C2 and C4. Considering eNB will care about the information that which CSI-RS enters CoMP measurement set first, we intend to think event C4 is not necessary if we can agree on event C2.
Proposal 2: to agree on event C2 as described above
Proposal 3: not to introduce event C3 and C4

During email discussion, the title of event C2 is “CSI-RS resource becomes offset better than the best CSI-RS resource in the CRM”. And involved companies agree that the best CSI-RS resource is the best one at the evaluation time. So the title sounds strange in the sense that another CSI-RS resource becomes better than the best one. Again we think the intention is to trigger the event when one or more CSI-RS resources enter the range which is offset lower than best CSI-RS resource. 
Proposal 4: to change the title of event C2 to be “CSI-RS resource enters the reporting range of best CSI-RS resource”
If the threshold of C1 is set proper, eNB will only care about top N (N=1,2 or 3) CSI-RS resources which are above the threshold. If there are more than top N CSI-RS resources which will trigger event C2, actually such kind of information is not so useful for eNB. So another efficient way is to only trigger one event ,let’s call it as event C5, when best N CSI-RS resources are changed.
When UE receive the configuration of event C5, it will report top N CSI-RS resource as first measurement result. If less than N CSI-RS resources are detected by UE, then it will report all of them. After that event C5 will only be triggered when the member of top N CSI-RS resources is changed or the number of best CSI-RS resource is changed. The definition could be:
The UE shall:

1>
consider the entering condition for this event to be satisfied when the number of best nBestCsiRsResource CSI-RS resources is changed or any CSI-RS resource within nBestCsiRsResource CSI-RS resources is changed;
As indicated in [2] only small part of the UE will detect more than 3 CSI-RS resources. So based on measurement result of event C1, eNB can filter out majority weak CSI-RS resources. And based on that eNB will only care about those few CSI-RS resources as long as they stay above the threshold i.e. the strength difference in terms CSI-RSRP is not so important. eNB then can configured event C5 based on the measurement result of event C1. Afterwards event C5 will not be triggered unless member or number of the top N CSI-RS resources is changed. Thus less signalling is achieved.
Proposal 5: to also agree on event C5 as described above
3. How to capture measurement object and report configuration
During email discussion many companies prefer to extend existing ReportConfigEUTRA without strong reason. From our side split approach is better. For extension approach, when one instance of report configuration is created, mandatory IEs can’t be removed i.e. following IEs are redundant information for every instance of report configuration:
(1bit)triggerQuantity ENUMERATED {rsrp, rsrq},

(1bit)reportQuantity ENUMERATED {sameAsTriggerQuantity, both},

(3bits)maxReportCells INTEGER (1..maxCellReport),

(4bits)reportInterval ReportInterval,

(3bits)reportAmount ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity
So totally 12bits are wasted for every instance of report configuration. 
During drafting the stage3 CR, it is found that a new measurement purpose is helpful to differentiate the CSI-RS measurement from other RRM measurement when UE’s related behaviour is described. One way is to extend this new purpose in following IE. 
periodical SEQUENCE {

purpose ENUMERATED { reportStrongestCells, reportCGI}

}
But this IE is only used for periodical measurement i.e. it can’t cover event based measurement. So another IE need be inserted to introduce this measurement purpose which is bit mass.
These two issues can be resolved by simple define one independent IE as following:
ReportConfigCsiRsResource information element
-- ASN1START

ReportConfigCsiRsResource ::=
SEQUENCE {


eventId







CHOICE {



eventC1







SEQUENCE {



c1-Threshold




RSRP-Range,



},


eventC2







SEQUENCE {



c2-Offset





INTEGER (0..30),


},


eventC5







SEQUENCE {




nBestCsiRsResource



ENUMERATED (1,2,3,spare)


}

},


hysteresis






Hysteresis,


timeToTrigger





TimeToTrigger,

purpose







ENUMERATED {reportStrongestCsiRsResources}
}
-- ASN1STOP

Proposal 6: to agree on above independent report configuration
As for the measurement object, we can look into this issue from 2 aspects:
1, signalling overhead

2, specification structure

For extension approach, only optional IEs for CSI-RS measurement will be added. And when reconfiguration for CSI-RS measurement object is needed or only CSI-RS measurement object is to be configured, following mandatory IEs will be included:
(3bits)allowedMeasBandwidth AllowedMeasBandwidth,

(1bit)presenceAntennaPort1 PresenceAntennaPort1,

(2bits)neighCellConfig NeighCellConfig,

(5bits)offsetFreq Q-OffsetRange DEFAULT dB0,
So totally 11 bits are redundant. For split approach these redundant bits can be removed. But it has to at least include carrier frequency IE which is 16 bits. So the signalling overhead depends how frequent the reconfiguration of CSI-RS measurement object will occur or how necessary only CSI-RS measurement object will be defined for one specific frequency. According to the discussion of the event definition, we think at least one reconfiguration is needed after eNB receive measurement result related to event C1.  So there is no significant difference between these two approaches. 
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Figure 3a- extension approach







Figure 3b- split approach

As for the measurement object, the essential difference we can see is the operation on the measurement object. For extension approach the operation between RRM measurement and CSI-RS measurement is coupled. But actually these two measurement should be independent with each other e.g. if one measurement object is deleted then all the related measurement ids must be deleted.  It maybe not a big issue because now only primary frequency is discussed. But in the future all the measurement object between CSI-RS and RRM object will be bound together for all frequencies. 
Proposal 7: to introduce an independent IE for measurement object of CSI-RS measurement
4. Some other stage3 issue (quantity, measure result etc.)
Considering L3 filter is also needed, we think measurement quantity information should be extended within IE QuantityConfig as following:
QuantityConfig information element
-- ASN1START

QuantityConfig ::=




SEQUENCE {


quantityConfigEUTRA




QuantityConfigEUTRA




OPTIONAL,
-- Need ON


quantityConfigUTRA




QuantityConfigUTRA




OPTIONAL,
-- Need ON


quantityConfigGERAN




QuantityConfigGERAN




OPTIONAL,
-- Need ON


quantityConfigCDMA2000



QuantityConfigCDMA2000



OPTIONAL,
-- Need ON


...,


[[
quantityConfigUTRA-v1020

QuantityConfigUTRA-v1020


OPTIONAL,
-- Need ON

]]

[[
quantityCsiRsResource-r11


QuantityCsiRsResource-r11

OPTIONAL
--
Need ON


]]

}

QuantityCsiRsResource-r11 ::=
SEQUENCE  {


measQuantityCsiRsResource-r11



ENUMERATED {csi-RSRP},


filterCoefficientCsiRsResource-r11


FilterCoefficient


DEFAULT fc4 --FFS

}

And to split measurement result seems not to bring too much gain on the specification point of view. The main concern is the signalling overhead of measurement report of the serving cell. However for the event based measurement these signalling overhead could be acceptable. 
MeasResults ::=





SEQUENCE {


measId







MeasId,


measResultPCell




SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


},


measResultNeighCells



CHOICE {



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000,



...


}

















OPTIONAL,


...,


[[
measResultForECID-r9



MeasResultForECID-r9


OPTIONAL


]],


[[
locationInfo-r10




LocationInfo-r10



OPTIONAL,



measResultServFreqList-r10


MeasResultServFreqList-r10

OPTIONAL


]],

[[
measResultCsiRsResource



SEQUENCE (SIZE (1..maxCsiRsResource)) OF 











MeasResultCsiRsResource


]]

}

MeasResultCsiRsResource::=


SEQUENCE {


csiRsResourceIndex-r11


CsiRsResourceIndex-r11,


csiRsrpResult-r11



RSRP-Range






}

Proposal 8: to agree on the extension of the QuantityConfig IE and MeasResults IE
Currently upon handover or RRC re-establishment and if primary frequency is changed, then UE will swap the measurement object and report configuration between original primary frequency and new primary frequency before applying received handover command. As for the CSI-RS measurement it is actually not needed even CoMP can be configured simultaneously with carrier aggregation because CSI-RS measurement object is linked to one frequency and has nothing to do whether this frequency is primary or secondary. So in order to differentiate from RRM measurement some modification in section 5.5.6.1 is needed. If primary frequency is changed, then it might become non-serving frequency. In this case these CSI-RS related measurement task is not needed anymore. If original primary frequency become secondary serving frequency, then it is also not clear whether it should be kept or not so far. So to us, the simplest approach is to remove all measurement ids related to CSI-RS measurement.
Proposal 9: during mobility procedure i.e. handover and RRC re-establishment, measurement id related to CSI-RS measurement should be removed.

5. Conclusions
Proposal 1: to agree on above event C1

Proposal 2: to agree on event C2 as described above

Proposal 3: not to introduce event C3 and C4

Proposal 4: to change the title of event C2 to be “CSI-RS resource enters the reporting range of best CSI-RS resource”
Proposal 5: to also agree on event C5 as described above

Proposal 6: to agree on above independent report configuration

Proposal 7: to introduce an independent IE for measurement object of CSI-RS measurement

Proposal 8: to agree on the extension of the QuantityConfig IE and MeasResults IE
Proposal 9: during mobility procedure i.e. handover and RRC re-establishment, measurement id related to CSI-RS measurement should be removed.

6. References
[1] R1-123077 LS on CSI-RSRP and CoMP Resource Management Set RAN1
[2] R2-122739  Discussion on CoMP Resource Management procedure, Samsung

[x] ZR2-127911 36331_CRxxxx_(Rel-11)_R2-12xxxx CoMP stage3.doc, ZTE







































3GPP


_1404154594.unknown

_1404721308.vsd
CSI-RSRP


t



_1405404999.unknown

_1404548339.vsd
CSI-RS 


RRM Obj


CSI-RS report cnfg


RRM 
Report cnfg


Meas Obj


MeasId


MeasId



_1404548354.vsd
CSI-RS 


RRM Obj


CSI-RS report cnfg


RRM 
Report cnfg


MeasId


MeasId



_1404390727.vsd
CSI-RSRP


t



_1404154592.unknown

_1404154591.unknown

