3GPP TSG-RAN WG4 Meeting #94bis-e
R4-2004345
Electronic Meeting, 20 – 30 April, 2020
Title: 
Discussion on remaining issues in CLI performance requirements 
Source: 
Huawei, HiSilicon
Agenda item:
6.2.3.1
Document for:
Discussion
1. Introduction

In RAN4#94-e, performance requirements for CLI measurement were discussed. WF [1] captures the agreements and remaining issues. Specifically the remaining issues include
· SRS-RSRP accuracy for 120kHz case

· CLI-RSSI accuracy

· Whether timing shift in CLI measurement causes interruption to LTE in EN-DC

· AoA setup for FR2 test cases

In addition, the range of current CLI-RSSI report is re-used from LAA RSSI. However, the CLI measurement BW can be quite different from LAA, so the normalization of CLI-RSSI should be specified.
In this paper, we will provide our views for the above issues.
2. Discussion
2.1. SRS-RSRP accuracy
In RAN4#94-e, three companies provided simulation results for SRS-RSRP accuracy. For most of the cases the results are aligned, but the span for 120kHz case, as shown in Table 1, is 
· 0.6dB for with AWGN channel (for other cases the span is up to 0.2dB)

· up to 1.3dB for fading channel (for other cases the span is up to 0.3dB)
Table 1: Simulation results for SRS-RSRP with 120kHz
	Channel
	Max (5%, 95%) in the results

	
	Huawei [2]
	Nokia [3]
	LG [4]

	AWGN
	4.3
	4.4
	3.8

	TDL-A
	5.6
	4.8
	4.3

	TDL-C
	5.2
	5.2
	4.3


We further checked the simulation setup and algorithm, and we confirm there was no issue with our results in [2]. If the results from other companies remain same as in RAN4#94-e, given the large span for 120kHz case in fading channel, we suggest to define the accuracy for SRS-RSRP based on AWGN channel. If it is agreeable, it should be captured in the applicability of the accuracy requirements and the values for the accuracy should be all updated based on AWGN results. 
Proposal 1: If companies’ simulation results for 120kHz case still do not align, define the accuracy requirements for SRS-RSRP based on AWGN channel.
2.2. CLI-RSSI accuracy

In [1] the options to define CLI-RSSI accuracy are 

	· Define measurement accuracy for CLI-RSSI 

· Option 1: Re-use LAA RSSI accuracy requirements for CLI-RSSI for FR1, and allow [1.5]dB relaxation for CLI-RSSI for FR2 

· Other options are not precluded


In our understanding, the main consideration factor in RSSI measurement accuracy is the imperfection in RF calibration. In Rel-15 RAN4 assumes 2.5dB RF margin for FR1 and 4dB for FR2. Therefore, option 1 looks reasonable to us.

Proposal 2: Adopt option 1 for CLI-RSSI accuracy requirements.

2.3. CLI support in EN-DC

In RAN4#94-e, companies have different views on whether to define test cases for EN-DC, and the concern is that the time shift in CLI measurement (due to use of the constant offset) many cause interruption to LTE. 
In our view, CLI measurement should be supported in EN-DC, and on the other hand the concern is valid for intra-band EN-DC. The MRTD for intra-band EN-DC is 3us while the time difference between CLI measurement in NR side and DL reception in LTE side is at least NTA,offset. Similar as for intra-band CA, the scheduling restriction should apply to LTE serving cells which are in the same band the NR cell where CLI measurement is performed. For inter-band EN-DC, there is no impact on the LTE serving cell due to UE performing CLI measurement in a NR cell in a different band.
If above is agreeable, the interruption to LTE serving cell should be defined in 36.133.

Proposal 3: Scheduling restrictions due to CLI measurement apply to LTE serving cells in case of intra-band EN-DC. 
2.4. AoA setup for FR2 tests

In RAN4#94-e, two options are listed in [1] regarding the AoA setup for FR2 test cases.

	· AoA setup for FR2
· Option 1: single AoA (Setup#1)
· Option 2: 2 AoA


Our preference is option 1. The reason is that for CLI measurement UE is using the same Rx beam as for receiving PDCCH and PDSCH, i.e. UE is not expected to search for the best Rx beam for the CLI measurement resource. This is very different from RRM measurement, where UE needs to find the best Rx beam for the target cell, which motivates the use of spherical coverage directions and 2-AoA setup for the test cases. 
Proposal 4: Use AoA setup #1 for CLI FR2 test cases.
2.5. CLI-RSSI range

According to 38.215, CLI-RSSI is defined as 

	CLI Received Signal Strength Indicator (CLI-RSSI), is defined as linear average of the total received power (in [W]) observed only in the configured OFDM symbols of the configured measurement time resource(s), in the configured measurement bandwidth from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.


CLI-RSSI is the averaged power from the OFDM symbols configured in the measurement resource. The measurement results depends on the measurement BW, i.e. with the constant power spectrum in frequency, the measured RSSI will be larger when the measurement BW is larger. 

Current CLI-RSSI range is re-used from LAA RSSI, but the measurement BW can be much larger than in LAA. It means without normalization, the current range is likely to be inadequate for CLI-RSSI. It should be noted that in LAA, the measurement BW of RSSI can be configurable, and the following requirements regarding the normalization is defined in section 9.1.18.5.2 of 36.133.

	The RSSI measurement bandwidth assumed in defining the accuracy requirements in Table 9.1.18.5.2-1 is 6 RB. UE may measure according to AllowedMeasBandwidth. UE which measures with a bandwidth other that 6RB shall scale the measured RSSI to report a nominal RSSI equivalent to 6RB measurement.


We think the same normalization should apply to CLI-RSSI.
Proposal 5: UE should scale the measured CLI-RSSI to report a nominal RSSI equivalent to 6RB measurement with 15kHz SCS.
3. Conclusions

In this paper we provided our views on remaining issues in RRM performance requirements for CLI measurement.
Proposal 1: If companies’ simulation results for 120kHz case still do not align, define the accuracy requirements for SRS-RSRP based on AWGN channel.
Proposal 2: Adopt option 1 for CLI-RSSI accuracy requirements.

Proposal 3: Scheduling restrictions due to CLI measurement apply to LTE serving cells in case of intra-band EN-DC. 
Proposal 4: Use AoA setup #1 for CLI FR2 test cases.
Proposal 5: UE should scale the measured CLI-RSSI to report a nominal RSSI equivalent to 6RB measurement with 15kHz SCS.
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