[bookmark: _GoBack]3GPP TSG RAN WG5 Meeting #81	R5-188003
Spokane, US, 12th – 16th Nov 2018
Source:		Rohde & Schwarz
Title:	On RRM FR1 MU and TT analysis
Agenda Item:		5.3.9.17
Document for:	Endorsement
Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]The first set of RRM 5G test cases for FR1 is ready to be defined. As part of the test case definition, the maximum allowed measurement uncertainty of the test system (MU) and the procedure to define test tolerances (TT) needs to be discussed.
Discussion
5G RRM FR1 test cases are strongly based in the LTE RRM test cases. As such, a similar approach as the one used for LTE with the TT analysis in TR 36.903 can be followed for 5G.
Observation 1: 5G RRM FR1 MU and TT can follow same procedure as for LTE RRM tests.
The RRM test cases have a varying number of interfering cells, which can be intra-frequency or inter-frequency and in the presence of AWGN or fading. Also the test requirements are different: some tests might need accurate absolute power levels (as for instance absolute RSRP measurement accuracy), while others might need accurate relative power difference between two cells (e.g. mobility scenarios) or a certain SNR accuracy (e.g. RLM tests). Thus, the MU and TT analysis needs to be applied on a test per test basis.
Observation 2: RRM tests are very different in nature. A common TT analysis for all the tests cannot be applied.
Proposal 1: Each FR1 RRM test needs to have the corresponding TT analysis document and excel in TR 38.903, justifying which TT values need to applied for the test.
However, the basic MU contributors will be very similar as for LTE test cases:
· AWGN absolute power Noc: the accuracy of the AWGN absolute power as seen at the UE antenna connector. This value depends on the signal generator as well as the downlink path between the generator output and the UE antenna.
· Ratio of Cell x signal / AWGN: the accuracy of the SNR for cell x, when the noise is AWGN. This is a baseband value and depends only on the signal and noise generator(s).
· Fading profile uncertainty: the contribution of the variation of the fading profile to the overall SNR. This value is different for each fading profile, but it can be leveraged from Demodulation.
· AWGN and signal flatness: how constant is the signal and AWGN across the cell bandwidth.
Additionally, a small subset of RRM test cases, i.e. Random Access tests and UL Timing tests, require a few additional contributors:
· Uplink signal transmit timing relative to downlink: the timing accuracy between UL and DL signal
· Relative transmit timing accuracy during UE timing adjustment
· Timing Advance Adjustment accuracy
· Uplink absolute power measurement
· Uplink relative power measurement
Observation 3: Current RRM FR1 test cases are defined for a maximum of 40 MHz cell BW.
Proposal 2: Define the MU values up to 40 MHz cell BW. Higher BWs can be considered at a later stage.
Based on the MU values presented in [1] and in the LTE MU values, which already cover up to 6GHz for V2V and LAA, the following MU values for FR1 RRM are proposed:
Table 1: MU values for FR1 RRM
	MU Contributor
	Value
	Reasoning
	Test case affected

	AWGN Absolute power, Noc
	[±2.0] dB
	LTE is ±1.5, increased due to 5G higher BW
	All

	Ratio of cell X signal / AWGN, Êsx / Noc
	±0.3 dB
	Same as LTE
	All

	Fading profile uncertainty*
	TBD (depends on Fading profile)
	Can be leveraged from demod
	Faded tests (RLM, measurement procedures)

	AWGN and signal flatness*
	±2.0 dB
	Same as demod
	RLM

	Uplink absolute power measurement
	±1.5 dB
	Same as in [1] Rx tests
	Random Access

	Uplink relative power measurement
	±0.7 dB
	Same as in [1] test 6.3.4.3
	Random Access

	Uplink signal transmit timing relative to downlink
	±3 Ts
	Same as in LTE
	UL Timing

	Relative transmit timing accuracy during UE timing adjustment
	±0.5 Ts
	Same as in LTE
	UL Timing

	Timing Advance Adjustment accuracy
	±0.5 Ts
	Same as in LTE
	UL Timing

	Note 1: The values are specified per cell. Multi-cell test cases need to combine these values in the TT analysis. 
Note 2: These values apply for cell BW ≤ 40 MHz. Higher BWs need to be considered at a later stage if required.



Proposal 3: Use the values in Table 1 as basic set of MU for the RRM TT analysis.
Proposal 4: Include Table 1 in the MU and TT Annex of TS 38.533 for future reference.
The values in Table 1 are applicable per cell. For RRM test cases with multiple cells or for carrier aggregation test cases, the TT analysis needs to take into account that the MU contributors from multiple cells might add up. This can be done applying the superposition principle.
Proposal 5: For multiple overlapping cells, use the superposition principle to combine the MU values.
Table 1 provides a basic set of MU contributors to be used as starting point for the per test TT analysis. However, further contributors might be required in the future for new RRM test cases. For instance, carrier aggregation test cases may require a MU contributor on the time alignment error between the aggregated carriers. 
Observation 4: New MU contributors might be required for future test cases, e.g. carrier aggregation.
Observation 5: for the AWGN Absolute Power Noc, it is FFS to see if the MU can be reduced closer to the LTE value.
Conclusion
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]This paper has discussed the basic procedure to calculate RRM FR1 MU and TT. The following observations and proposals have been made.
Observation 1: 5G RRM FR1 MU and TT can follow same procedure as for LTE RRM tests.
Observation 2: RRM tests are very different in nature. A common TT analysis for all the tests cannot be applied.
Proposal 1: Each FR1 RRM test needs to have the corresponding TT analysis document and excel in TR 38.903, justifying which TT values need to applied for the test.
Observation 3: Current RRM FR1 test cases are defined for a maximum of 40 MHz cell BW.
Proposal 2: Define the MU values up to 40 MHz cell BW. Higher BWs can be considered at a later stage.
Proposal 3: Use the values in Table 1 as basic set of MU for the RRM TT analysis.
Proposal 4: Include Table 1 in the MU and TT Annex of TS 38.533 for future reference.
Proposal 5: For multiple overlapping cells, use the superposition principle to combine the MU values.
Observation 4: New MU contributors might be required for future test cases, e.g. carrier aggregation.
Observation 5: for the AWGN Absolute Power Noc, it is FFS to see if the MU can be reduced closer to the LTE value.
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