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1 Introduction
In [1], some open issues related to co-sited LMU deployments and test measurement points have been discussed. In this contribution, we clarify further the differences for different LMU deployment types from the RF requirements point of view.
Based on this contribution, text proposals for 36.111 are provided in [2].
2 LMU deployment types
Three LMU deployment types have been discussed by other groups for NBPS: LMU integrated into eNodeB, LMU co-sited with eNodeB, and standalone LMU with own radio equipment. We can call them LMU class 1, LMU class2, and LMU class 3. These LMU deployment types can be schematically illustrated as in Figure 1 below.
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From the RF requirements point of view, these three deployment types differ from each other, e.g., in the following aspects:
· Physical node under test,

· Impact on BS performance,

· Test measurement point.
These aspects are discussed further below.

2.1 Physical node under test
· LMU class 1: the physical node under test for LMU class 1 is BS. 
· LMU class 2: the physical node is LMU node which includes also the splitter and other externals devices enabling co-siting LMU with BS. 
· LMU class 3: the physical node is a separate LMU node. 
2.2 Impact on BS RF performance

· LMU class 1: LMU class 1 is an integral part of BS and thus should not have impact on the BS RF performance either, even though they may share the processing resources.
· LMU class 3: being a separate and independent node, LMU class 3 has no impact on BS.
· LMU class 2: The impact of LMU class 2 on the BS with which it is co-sited has been discussed, e.g., in [1]. Assuming the legacy BS architecture, the impact will be on downlink, uplink, or even both downlink and uplink performance. This is due to, e.g., using splitters (passive or active), duplex filters (see e.g., Figure 2 below), etc. The BS performance degradation may further increase with a smaller duplex distance.
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Figure 2. LMU co-siting by means of an rx splitter [1].

2.3 Test measurement point and the applicable requirements
· LMU class 1: the physical node is BS, so it is reasonable that BS receiver requirements in 36.104, Section 7, would apply for this deployment type; the measurement point, as for the legacy case, can be test point A or test point B [TS 36.104].
· LMU class 2: the LMU node (+spliiter) should have two ports with different characteristics. The requirements are to be defined for the LMU side and the BS side (tx and rx), where tx insertion loss needs to be defined for tx and for rx the proper parameter values (e.g., gain, noise figure, third order interception point, etc.) need to be known to ensure that a BS antenna reference point without LMU class 2 would be more or less the same with the LMU node including the splitter.
· LMU class 3: the physical node is LMU, but throughput (the test metric in 36.104) cannot be tested for standalone LMUs which generally do not operate data transmissions; the test point can be test point A or test point B, analogous to BS.
3 Proposals
Based on the discussion above, we propose the following
· Proposal 1: Defined the LMU deployment types in 36.111.

· Proposal 2: Clarify in 36.111 the requirements applicability, tested physical nodes, and test measurement point for each of the three deployment types.
The proposals are captured in text proposals for 36.111 in [2].
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Fig. 1a: Integrated LMU





Fig. 1b: Co-sited LMU





Fig. 1c: Standalone LMU with own radio equipment





Figure 1. Illustration of the three LMU deployment types.
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