3GPP TSG-RAN WG4 Meeting #92bis
R4-1911955
Chongqing, China, 14th – 18th October 2019
Title: 
Discussion on remaining issues in FR2 RRM test setup
Source: 
Huawei, HiSilicon
Agenda item:
6.11.1.1
Document for:
Discussion
1. Introduction

In RAN4#92, there are good progress in finalizing the FR2 RRM test setup. Specifically, 
· companies agreed the approach to calculate Noc level for different AoA setup and Rx beam assumption which is captured in TP to 38.810 [1]; 
· for the test cases where maximal SNR is limited by the TE input level, a list of methods were identified to increase the SNR level in the test, e.g. apply no artificial noise, reduce the BW, etc.
· the Rx antenna gain range was agreed and a list of test cases were identified where the gain range should be reflected in the test requirements

· it is agreed that all the test cases except for accuracy tests at low Io will be band agnostic 

The agreements from RAN4#92 should be sufficient to complete most of the RRM test cases. On the other hand, there are still some remaining open issues for some specific test cases:
· the Noc and SNR level for RLM and BFR tests
· the high SNR tests in accuracy tests
· the antenna gain range and its application in the test requirements
In this paper, we will provide our views on the remaining issues in FR2 RRM test setup.
2. Discussion
2.1. Noc and SNR in RLM/BFR tests
In RAN4#92, when drafting the CR for RLM and BFR test cases, it was found that the current methods for increasing the SNR levels are not sufficient for CSI-RS based tests. Take RLM test cases as example, as SNR levels needs to be controlled in the test, artificial noise must be applies. The BW can be reduced to 48 PRBs instead of 24 PRBs because 48 PRBs is the side condition for CSI-RS RLM requirements. This gives maximal SNR level as -6.3dB, while the highest SNR required by the test is 1dB at baseband.
Several methods were already considered to address the issue:

· Change the AoA setup to Setup#1
· Under AoA Setup#1 maximal SNR is much higher than 1dB even with full BW

· Skip band n260 for the test
· With 48 PRBs, 1dB SNR is achievable for other FR2 bands than band n260

· Transmit wanted signal and artificial noise only on CSI-RS REs without OCNG

·  As the effective BW is reduced by 4 times, 1dB SNR is achievable
Each method has its problem. Method 1 changes the agreed AoA setup which is not desirable. Method 2 means the feature cannot be tested for a certain band. Method 3 is not very realistic and the feasibility is still be confirmed by TE vendors. RAN4 should discuss which method should be used.
Proposal 1: RAN4 to down select one method for to increase maximal SNR for RLM/BFR test cases

· Change the AoA setup to Setup#1
· Skip band n260 for the test

· Transmit wanted signal and artificial noise only on CSI-RS REs without OCNG

· Other methods are not precluded

2.2. High SNR in accuracy tests
It has been discussed in many RAN4 meetings whether and how to introduce high SNR test in measurement accuracy test cases, but without conclusion. The motivation is to verify the relative accuracy of one cell with two phases, one with high SNR and one with low SNR. It is expected that the uncertainty in Rx antenna gain can be eliminated when comparing the two measurement, so the difference is caused by the baseband error in the low SNR tests, and it should be within the relative accuracy requirements.
Next we will analyse the feasibility to introduce high SNR tests in measurement accuracy test cases, assuming RAN4 agrees that such a test is necessary. In RAN4#92, the sub-tests for accuracy test cases are agreed:

	Agreement: For SS-RSRP/SS-RSRQ accuracy tests, define two sub-tests
· one without artificial noise and low input (RSRP at same level as minimum SSB_RP side condition), 

· the other one with artificial noise (test setup depends on conclusion from previous discussion on SNR non-sensitive tests)

· FFS what kinds of SNRs or Io levels we will apply for two cells.


It can be seen that high SNR should not be used in the sub-test without artificial noise. The purpose of the sub-test is to verify UE can perform correct measurement under input level as low as the RRM side condition, and the SSB_RP side condition is derived targeting low (-6dB) SNR. As no artificial noise is applied in the sub-test, the only way to introduce high SNR is to increase the input level, but it is conflicting with the test purpose.
Next, we will discuss if it is feasible to introduce high SNR in the second sub-test with artificial noise.

· First, we find it very difficult to introduce high SNR with intra-frequency accuracy test. One reason is that the test is defined with AoA setup#2B with rough beam, so there is little room to increase the wanted signal level. Another reason is that even the SNR is increased, the SINR may still be low. According to our calculation, even with 24 PRBs, the maximal achievable SINR for one cell is -2.6dB while keeping the SINR for the other cell as -6dB.
· On the other hand, we find it is feasible to introduce high SNR with inter-frequency accuracy test. Inter-frequency accuracy test is defined with AoA setup#1, and there is only one cell per frequency so we only need to consider SNR. According to our calculation, it is feasible to have 9dB SNR with artificial noise and full BW. 
Therefore, we if considered to be necessary, we suggest to introduce high SNR in the second sub-test in inter-frequency RSRP accuracy test cases. 

Specifically, for the test setup,

· in the first sub-test, there is no artificial noise, and the input level for the serving cell and neighbour cell is given by the SSB_RP (which leads to -6dB SNR for UE with minimum Rx antenna gain)
· in the second sub-test, artificial noise is applied, and the input levels are given such that the baseband SNR is 9dB for serving cell and -6dB for the neighbour cell. 

For the test requirements,

· the absolute RSRP accuracy should be met for both serving cell and neighbour cell in each of the sub-test, with the Rx antenna gain range; 

· the relative RSRP accuracy should be met for between the two cells in each of the sub-test; 

· the relative RSRP accuracy should be met for each of the serving cell and neighbour cell between the two sub-tests

For the last test requirements, the relative accuracy for the serving cell is verified between two sub-tests, one with -6dB SNR and one with 9dB SNR.

Proposal 2: If considered to be necessary, introduce high SNR in the second sub-test (the sub-test with artificial noise) in inter-frequency RSRP accuracy test cases.
2.3. Rx antenna gain range
In RAN4#92 it is agreed that 
	· Maximum value of antenna range gain for rough beam needs further discussion.

· Min values of antenna range gain for rough beam: 

· -10 dBi (beam peak); 

· -22.6 dBi (non-beam peak)

Introduce agreed antenna gain range values in relevant FR2 RRM test cases where absolute threshold is used: 

· cell reselection, 

· event triggered reporting,

· SS-RSRP absolute accuracies

· Handover tests 

· Beam failure recovery tests

· Inter-RAT NR tests

· Any other tests where absolute threshold is used


One remaining issue is the maximum value of the Rx antenna gain, which we are open to discuss. Another issue is the application of the Rx antenna gain range in the test requirements. In RAN4#92, some companies proposed that UE can do calibration such that the measured/reported RSRP will be in the middle of the antenna gain range. Take the range [-10, +20]dBi as example, the proposal means the test requirements will be in the range [-15-6, +15+6] centred around the ideal RSRP at the reference point, instead of [-10-6, +20+6]. In our understanding, UE is not required to do such calibration if feasible but simply takes whatever Rx antenna gain it experiences during measurement. 
Proposal 3: UE is not assumed to do calibration for the Rx antenna gain range.

3. Conclusions

In this paper, we provided our views on the remaining issues in FR2 RRM test setup.
Proposal 1: RAN4 to down select one method for to increase maximal SNR for RLM/BFR test cases

· Change the AoA setup to Setup#1
· Skip band n260 for the test

· Transmit wanted signal and artificial noise only on CSI-RS REs without OCNG

· Other methods are not precluded

Proposal 2: If considered to be necessary, introduce high SNR in the second sub-test (the sub-test with artificial noise) in inter-frequency RSRP accuracy test cases.
Proposal 3: UE is not assumed to do calibration for the Rx antenna gain range.
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