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1. Introduction
During RAN2#80 meeting, IE LocationInfo was agreed to support uncertainty and confidence information for MDT location. Its definition is as below:
	–
LocationInfo
The IE LocationInfo is used to transfer detailed location information available at the UE to correlate measurements and UE position information.
LocationInfo information element
-- ASN1START

LocationInfo-r10 ::=
SEQUENCE {


locationCoordinates-r10




CHOICE {



ellipsoid-Point-r10





OCTET STRING,



ellipsoidPointWithAltitude-r10


OCTET STRING,


...,



ellipsoidPointWithUncertaintyCircle-r11




OCTET STRING,



ellipsoidPointWithUncertaintyEllipse-r11



OCTET STRING,



ellipsoidPointWithAltitudeAndUncertaintyEllipsoid-r11
OCTET STRING,



ellipsoidArc-r11


 






OCTET STRING,



polygon-r11











OCTET STRING

},


horizontalVelocity-r10




OCTET STRING



OPTIONAL,


gnss-TOD-msec-r10





OCTET STRING



OPTIONAL,


...

}

-- ASN1STOP


While in LTE ASN.1 review, a question was pointed out that “The choice is extended by a number of additional values, placed after the extension marker. How does the UE decide which choice value to use, noting that it does not know if E-UTRAN supports the additional choice values introduced in REL-11”. The issue was discussed in last ad hoc meeting but no consensus was made. In this contribution, we tend to revisit this issue and several solutions are provided.
2. Requirement to resolve the problem

The concern is that if the network is Rel-10 network and a UE is type of Rel-11 UE, how the UE reports the LocationInfo if it wants to report uncertainty and confidence information. If it reports using the definition above, the network will ignore the location information and thus this will reduce the efficiency for MDT. I.e. the MDT performance may be downgraded as a pre-Rel-11 network would not know the location coordinates provided by a Rel-11 UE. Since the issue is due to different releases between network and UE, it is important to discuss if this is a common case. Usually, before a type of UE is admitted to enter the market, it must be tested and certificated. Normally, its release is equal or lower than network release. And for a roaming UE, the network would not trigger the UE to perform MDT measurements. Then it also could reduce such case in real network. So operators are kindly requested to share their views on whether it is very necessary to resolve the problem.
Proposal 1: Operators are kindly requested to share their views on whether it is necessary to resolve the performance downgrading problem.
From our point of view, it is a rare case and it is not very urgent and necessary to be enhanced.

If it needs to be further discussed, the following sections provide some potential solutions and some analysis.
3. Potential Solutions

3.1 Implementation solutions
Leave this to network implementation, i.e. it is no need to modify the signaling design of IE LocationInfo. UE just reports the location information as it could. If the network is an earlier release network, there are three possible solutions. 
Alt1.1: the network could ignore the information and all of the bits it could not decode. It is normal network behavior, i.e. no enhancement.
Alt1.2: the network only choose the same or earlier release UEs to do the MDT work in order to avoid to decode un-interpretation bits. E.g. Rel-10 network only chooses Rel-10 UE to report locationInfo for MDT purpose.
Alt1.3: the network is upgraded to support the latest version of definition of the IEs which use uplink extension marker. This implies that the network must be upgraded to support the extension a bit earlier than later release UE into the market. It does not mean that the network must be upgraded to whole late release. Only the affected IEs need to be upgraded, somewhat like what we have done for release independent features.
For Alt1.1, the con is that for early release network, it would not decode all bits after the extension marker and it could not know the location information of the MDT UE. This may waste UE power and increase signaling overhead since the MDT measurement results may be not useful without location information. However, for Alt1.2, there is still an issue that for signaling based MDT, the OM couldn’t know UE’s release information currently. So this solution could be only used for management based MDT. Anyway, for management based MDT, the issue can be avoided at least.
For Alt1.3, as there are not many cases like IE LocationInfo, it is not very difficult to support such upgrading from network side. But it should be clarified whether the network should abstract the ellipsoid-Point-r10 or ellipsoidPointWithAltitude-r10 information from new branches and provide them to OM. Obviously, this will introduce some complexity in Rel-10 eNB. But this alternative will not restrict UE’s behavior and not introduce any complexity in UE.
3.2 ASN.1 affected solutions
If it is allowed to have ASN.1 affected solutions, the alternatives in [1] can be discussed again. They could be summarized as:
Alt2.1: Option 1 in [1], i.e. indicate to the UE whether it can use the extension in the Choice (also mentioned by the rapportuer in the ASN.1 review list).
This solution will not resolve the issue since the Rel-10 network still could not indicate the decode information to UEs and the Rel-11 UE wouldn’t know how to report the locationCoordinates except this decode information bit can be introduced in Rel-10 specification. If the Rel-10 network can indicate the information, the UE should behave differently which would increase complexity in UE. And it also should clarify that for Rel-10 UE, it doesn’t need to understand the additional choice indication bit. 
Alt2.2: Option 2 in [1], i.e. use a separate field in the LocationInfo IE for the new choice/values while still providing pre-Rel 11 values.
Here is the example:

LocationInfo-r10 ::=
SEQUENCE {


locationCoordinates-r10




CHOICE {



ellipsoid-Point-r10





OCTET STRING,



ellipsoidPointWithAltitude-r10


OCTET STRING

...


},


horizontalVelocity-r10




OCTET STRING



OPTIONAL,


gnss-TOD-msec-r10





OCTET STRING



OPTIONAL,


...,

[[
locationCoordinates-r11



CHOICE {




ellipsoidPointWithUncertaintyCircle-r11




OCTET STRING,




ellipsoidPointWithUncertaintyEllipse-r11



OCTET STRING,




ellipsoidPointWithAltitudeAndUncertaintyEllipsoid-r11
OCTET STRING,




ellipsoidArc-r11


 






OCTET STRING,




polygon-r11











OCTET STRING


}



OPTIONAL

]]
}

As locationCoordnates-r10 is mandatory present, it will waste some bits if the UE want to report the location information with new shape/choice. And in order to let Rel-10 network understand the LocationInfo, the UE should always fill locationCoordinates-r10. It introduces some complexity in UE implementation.
Alt2.3: Option 3 in [1], i.e. use a separate field for confidence and uncertainty if ellipsoid-Point is used. It means to use delta signaling instead of Rel-11 added part in Alt2.2.
The example in [1] is:
LocationInfo-r10 ::=
SEQUENCE {


locationCoordinates-r10




CHOICE {



ellipsoid-Point-r10





OCTET STRING,



ellipsoidPointWithAltitude-r10


OCTET STRING

...,


ellipsoidArc-r11


 

OCTET STRING,



polygon-r11






OCTET STRING
},


horizontalVelocity-r10




OCTET STRING



OPTIONAL,


gnss-TOD-msec-r10





OCTET STRING



OPTIONAL,


...,

[[
ellipsodPointWithUncertainty-r11
CHOICE {




uncertaintyCircle-r11



UncertaintyCircle-r11,




uncertaintyEllipse-r11



UncertaintyEllipse-r11,




uncertaintyEllipsoid-r11


UncertaintyEllipsoid-r11


}



OPTIONAL,

]]
}
UncertaintyCircle-r11 ::=
SEQUENCE {


uncertainty




INTEGER (0..127)

}

UncertaintyEllipse-r11 ::=
SEQUENCE {


uncertaintySemiMajor

INTEGER (0..127),


uncertaintySemiMinor

INTEGER (0..127),


orientationMajorAxis

INTEGER (0..179),


confidence




INTEGER (0..100)

}

UncertaintyEllipsoid-r11::=
SEQUENCE {


uncertaintySemiMajor

INTEGER (0..127),


uncertaintySemiMinor

INTEGER (0..127),


orientationMajorAxis

INTEGER (0..179),


uncertaintyAltitude


INTEGER (0..127),


confidence




INTEGER (0..100)

}
For this example, it is obviously a bit complex. It implies that the RRC layer needs to know more details about the location information. And the OM must decode OCTET STRING according to TS36.355. Additionally it also needs to abstract the uncertainty and confidence information according to 36.331. Or the eNB must reassemble the OCTET STRING according to these parameters in LocationInfo. Although this solution can avoid the concerned issue, it introduces much more complexity in UE, eNB and/or OM.
According to the analysis above, considering the impact to specification and complexity to UE and network, it is proposed that

Proposal 2: Implementation solutions should be adopted, i.e. Alt1.1, Alt1.2 and Alt1.3 can be used.
4. Conclusion

In this contribution, the performance downgrading issue is discussed and some potential solutions are analyzed. And we propose that:
Proposal 1: Operators are kindly requested to share their views on whether it is necessary to resolve the performance downgrading problem.
If it is necessary to resolve the performance downgrading problem, it is proposed:
Proposal 2: Implementation solutions should be adopted, i.e. Alt1.1, Alt1.2 and Alt1.3 can be used.
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