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1.0 

Introduction 

This document is presented to RAN plenary for discussion and approval, since it requires the views of RAN1, RAN2, RAN4 and RAN5 with regard to autonomous muting which is an enhancement to DL OTDOA.
2.0 

Discussion 

Autonomous muting was adopted in RAN WGI to ensure enhanced hearability of cells in the network to  achieve high yield in positioning accuracy in both large cell (>1km) synchronous deployments and partially aligned (asynchronous) deployments [2-4]. However this enhancement was agreed in RAN1 without any simulation results demonstrating whether it is feasible to implement the use of blind detection in a UE when practical design constraints are considered (nor RAN4 view requested).
The following points are critical in connection with autonomous muting;
-
Since a network can turn on autonomous muting at anytime in the future (TS 36.213 allows for it), it is mandatory for a Rel-9 UE to implement blind detection of PRS muting prior to taking measurements in all deployment scenarios. 

-
As the UE is not aware of whether or not the network has activated autonomous muting, a Rel-9 UE must activate blind detection of PRS muting even when the network has not activated autonomous muting. This has a severe impact. For example, if a UE uses detection thresholds optimized for autonomous muting, it can lead to very high false alarm rates (> 60%) [1].
-
If the UE is made aware that the network has not activated muting, it can de-activate blind detection and can set suitable measurement detection thresholds optimized to simultaneously achieve >95% detection rate and <1% false alarm rate. 

Therefore sending an indication to the UE as to whether or not autonomous muting is activated is critical. 

-
Without this explicit signaling, the detection thresholds will be set in a suboptimal way severely impairing OTDOA performance. This will also consequently impact RAN4/RAN5 work because the performance requirement will need to set at a very low level to account for this uncertainly. 
-
With this explicit signaling, the UE would implement blind detection of the PRS only when autonomous muting is activated by the network. Further, this allows for the UE to take high-quality measurements corresponding to only those occasions where serving cell is muting PRS transmission. This approach to taking measurements is necessary if network-wide performance of >90% is desired in both large cell synchronous deployments and in partially aligned deployments for OTDOA
The LPP signaling needed to indicate whether or not autonomous muting is enabled constitutes extremely low overhead of the order of 1 to 3 bits given the very desirable benefit of a high detection rate with a low false alarm rate. However RAN2 ASN.1 is complete and it would be difficult to propose this change to ASN.1 at this late stage unless there is a consensus amongst operators and vendors.. 

3.0 

Proposal 
Lateness and lack of consensus in introducing autonomous muting status indication means that all Rel-9 UEs will be forced to implement a feature enhancement (autonomous muting). So while we feel this is a reasonable feature enhancement, the work is incomplete in the different RAN working groups and supporting this feature in Release 9 would lead to both degraded OTDOA system performance and an unnecessarily complex UE implementation 
We would like to avoid the need for all Release 9 to support in RAN4/RAN5 a low performance requirement just to show some level of compliance. We feel this leads to unnecessary work in RAN4 and RAN5. Furthermore we note this LTE feature enhancement is not complete within the previous RAN agreement for completion of open issues taking into account the extension to March 2010.  
We wish to avoid the similar scenario to that of WCDMA where the measurement for IPDL gaps are mandatory requirement for the UE (TS25.133) but this “similar” feature concept has never been deployed in a network.  

We therefore propose that in the absence of autonomous muting indication signaling to assist the UE, that agreement is reached in RAN that the autonomous muting feature enhancement is removed from the RAN1 Rel-9 specification as a mandatory requirement. We feel that when RAN1 has time to re-address the feasibility of this enhancement and has taken into account the issues raised in this document, this could be specified in a later release assuming there is still strong operator support to deploy this enhancement in their networks. 
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