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1 Introduction
Based on [1], it has been agreed in RAN4#66bis that the text update for Section 4 of 36.111 proposed in [1] is captured in the next text proposal for 36.111:
______________________________________________________________________________
LMU may be deployed in three ways:

· LMU class 1: LMU integrated into eNodeB,

· LMU class 2: LMU co-sited with eNodeB and sharing radio equipment with the eNodeB,

· LMU class 3: LMU standalone with own radio equipment.

______________________________________________________________________________
The major open issue, however, which has to be resolved to move the work forward, is still what are the assumptions on the LMU architecture and its interaction with the base station. This open issue is addressed in the current contribution.
2 Physical Nodes under RF Tests for NBPS
As has been discussed earlier, the RF tests are performed for physical nodes, e.g., base stations. It is therefore important to clarify which nodes are to be tested for NBPS and what are the test ports. Table 1 below summarizes our view on the nodes applicability. 

· Proposal 1: Capture in TS 36.111 the applicable physical nodes for RF testing for each LMU class.
The assumptions on the LMU architecture and the way it interacts with the base station will determine how and which requirements are to be specified for LMUs. This is particularly important for the class 2 LMUs (LMU co-sited with eNodeB), since in addition to LMU requirements it is also important to ensure that base station DL performance and UL performance are not impacted (see, e.g., [2]), and at the same time a reasonable base station implementation is assumed for deploying class 2 LMUs, which justifies joint testing of LMU with the co-sited base station for LMU class 2.
· Proposal 2: For LMU class 2, decide on one of the two options and move the NBPS work forward accordingly:
· Option 1: Explicitly state in the LMU and base station specifications that degradation of the base station DL and UL performance may occur when being co-sited with LMU class 2.
· Option 2: Specify NBPS requirements that ensure the minimum, limited, degradation of base station DL and UL performance when LMU class 2 is co-sited with the base station.
In Proposal 2, our preference is Option 2 which is a proper way to specify requirements for a new functionality, but Option 1 may also be acceptable if this is perceived as the only way to go by the NBPS proponents. It is worth noting, however, that a network operating according to Option 2 cannot guarantee any performance with NBPS.

Table 1. Physical nodes relevant for RF tests for NBPS and test ports
	LMU class
	Physical nodes
	Comment

	LMU class 1
	base station
	The base station RF part is according to the existing TS 36.104, so no new tests for NBPS are needed

	LMU class 2
	base station + co-sited LMU
	The requirements are FFS until the assumptions on the LMU architecture and its interaction with the base station are settled.

	LMU class 3
	standalone LMU
	According to RF requirements in 36.111, the test port is Test port A or Test port B (the principle of deciding the applicable test port is similar to that in 36.104 for base stations)


3 Performance Metric in RF Requirements for NBPS
The issue of the RF performance metric has been brought up earlier a number of times, e.g., in [3,4]. As clarified, e.g., in [3,4], the RF performance metric typically used for BS receiver RF testing is not applicable for LMUs which do not receive data but perform timing measurements on SRS transmitted by the UE in UL. These signals do not carry any higher-layer information. It has been therefore proposed to use detection probability (to ensure that the present signal is determined) and false alarm rate (to ensure that no signal is determined when the signal is not present) in RF requirements for UL RTOA measurements, without verifying the UL RTOA measurement accuracy in the RF requirements and RF tests for NBPS.
· Proposal 3: Detection probability and false alarm rate are used as the performance metrics in LMU RF requirements. UL RTOA measurement accuracy is not verified in RF requirements and RF tests for NBPS.
4 Summary
The following has been proposed in the current contribution:
· Proposal 1: Capture in TS 36.111 the applicable physical nodes for RF testing for each LMU class.
· Proposal 2: For LMU class 2, decide on one of the two options and move the NBPS work forward accordingly:

· Option 1: Explicitly state in the LMU and base station specifications that degradation of the base station DL and UL performance may occur when being co-sited with LMU class 2.

· Option 2: Specify NBPS requirements that ensure the minimum, limited, degradation of base station DL and UL performance when LMU class 2 is co-sited with the base station.

· Proposal 3: Detection probability and false alarm rate are used as the performance metrics in LMU RF requirements. UL RTOA measurement accuracy is not verified in RF requirements and RF tests for NBPS.
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