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1 Introduction

RAN1 and RAN2 recently discussed the issue of LMU deployment options (standalone or co-located with an eNB with which it shares the antenna) [1]. Because of the need to unambiguously define physical measurements for both cases, RAN1 defines the reference point as “the RX antenna connector of the LMU node when LMU has a separate RX antenna or shares RX antenna with eNB and the eNB antenna connector when LMU is integrated in eNB” [2]. RAN1 also asked RAN3 to consider introducing the definition of a physical LMU node in the E-UTRAN network-based positioning architecture [2]. RAN3 answered that further discussion would be needed [3], so this document provides some considerations on the subject.
2 Discussion
2.1 LMU Deployment

LMUs with stand-alone antennas have been supported in 3GPP specifications since the days of GSM. Such LMUs are generally more flexible and less dependent on other network elements. Since no additional passive RF hardware is involved, such LMUs neither suffer from performance loss nor cause performance degradation of eNBs. Deployment of LMUs with stand-alone antennas in locations optimized for positioning is particularly important in order to be able to measure signals in areas with potential reception problems and in large cells [4]. It could also be argued that for both LMU and base station, the benefit in terms of RF performance when using a stand-alone LMU antenna is greater than the benefit in terms of space and weight when sharing the base station antenna.
2.2 LMUs in GSM and UTRAN Architectures
In GSM, LMUs may be either free-standing or associated with a BTS, in which case they may be either integrated or connected to the BTS [4]. A standalone LMU may have a separate antenna, or share it with a BTS. In UTRAN, too, LMUs may be either stand-alone or integrated into a Node B, as can be seen from Figure 1 [5]. Using LMUs with standalone antennas is not precluded in UTRAN. The same considerations about LMU deployment in GSM still apply for UTRAN, hence the mention of the LMU as a separate element in a RAN4 standard.
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Figure 1 LMUs in UTRAN positioning architecture.
In UTRAN, the LMUs do not have a radio interface to communicate with other network nodes, unlike GSM where two types of LMUs (with and without a radio interface, called respectively Type A and Type B), are supported. LMUs have a logical interface to the SMLC.

In view of the above, it would seem correct to consider the LMU in UTRAN as a logical node in RAN3 specifications.

2.3 LMUs in the E-UTRAN Architecture
For E-UTRAN, it seems reasonable to explore the possibility to follow a similar principle as for UTRAN, i.e. to specify logical interfaces for LMU in RAN3 specifications. We can note that E-UTRAN positioning architecture for UTDOA in Figure 2 has many similarities with the UTRAN architecture in Figure 1, with one notable addition. In E-UTRAN, the logical interface between the LMU and the E-SMLC is going to be standardized (SLm). This will make LMUs even more into individual entities, because it will remove the implicit need to piggyback their connection onto some other interface like in UTRAN. Thanks to this further decoupling from the base station, operators will also have more deployment flexibility.
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Figure 2 LMUs in E-UTRAN positioning architecture.
In view of the above, it seems even more appropriate to consider the LMU in E-UTRAN as a logical node in RAN3 specifications, independent from the eNB.
3 Conclusions and Proposal
We have looked very broadly at the deployment options of LMUs since GSM, and we have made some considerations on positioning architecture involving LMUs for GSM, UTRAN and E-UTRAN. In view of these considerations, it seems appropriate for RAN3 to consider the LMU in E-UTRAN as a logical node, independent from the eNB. Looking at LMU support in 3GPP since GSM [4], some deployment options involving RF and antenna issues seem more sensible than others, and the performance impact depends on how LMUs are physically deployed. In any case, such RF performance aspects are outside the scope of RAN3. 
Proposal: There is no need to explicitly define the LMU as a physical node in RAN3 specifications, also because RF performance issues are out of RAN3 scope. RAN3 shall consider the LMU as a logical node, independent from the eNB.
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