3GPP TSG-RAN WG4 Meeting #89
R4-1815189
Spokane, US, 12th – 16th November 2018
Title: 
Discussion on test case design for L1-RSRP reporting 
Source: 
Huawei, HiSilicon
Agenda item:
7.12.5.10
Document for:
Discussion
1. Introduction

The work plan from RAN#81 on RRM Perf part [1] includes the development of RRM test cases for L1-RSRP reporting in Q4/18. Both the core requirements and the testing principles were discussed in RAN4#88bis, but no conclusion was reached. RAN4 should thus continue to discuss the principles to define test cases for it in order to timely complete the test cases.

In this paper, we will provide our considerations about test cases for L1-RSRP based beam reporting. 
2. Discussion
2.1. Test purpose
In this section, we will first look at the procedure and motivation of L1-RSRP based beam reporting and then discuss what kind of performance should be verified in the RRM test cases.

L1-RSRP reporting is configured by setting the reportQuantity in CSI-ReportConfig to ‘cri-RSRP’, ‘ssb-Index-RSRP’ or ‘none’. UE would then measure on the associated resources as configured in the CSI-ResourceConfig. The resource configuration can be a list of SSB resource sets or a list of CSI-RS resource sets. 
· Each SSB resource set includes a number of SSB indexes, 

· Each CSI-RS resource set includes a number of CSI-RS resources, and it can be set whether the resources within a resource set are transmitted in repetition manner or not. Each CSI-RS resource has its own resource mapping, period and offset, and optionally a TCI state. 

UE would report the measured L1-RSRP based on reportConfigType and groupBasedBeamReporting in CSI-ReportConfig. In current spec, the requirements for L1-RSRP based beam reporting are only defined for when reportConfigType is set to ‘periodic’. In RAN4#88bis, it was FFS if the requirements should be also defined for semi-persistent or aperiodic reporting. We are addressing this issue in our companion paper for the core part [2]. Once there is a conclusion from core part about for which resource type requirements are defined, for the performance part we can discuss which reporting type should be used in the tests.
No matter if the report type is periodic, semi-persistent or aperiodic, UE will report at the network configured reporting instances. This means unlike event triggered reporting for L3 measurement, UE will never fail to report on time – what UE may fail due to incorrect implementation is to report an accurate measurement result. In this sense, the test purpose should be to verify that UE reports accurate L1-RSRP measurement at the configured reporting instances. Both absolute and relative accuracy are relevant. The absolute accuracy may impact the MCS used for scheduling, while relative accuracy will impact which Tx beam is used. Therefore, in our view the purpose of L1-RSRP reporting test cases is to verify the accuracy of L1-RSRP measurement.
Proposal 1: Test cases for L1-RSRP reporting are defined to verify that UE reports accurate L1-RSRP measurement at the configured reporting instances. 
2.2. Test setup
Based on the analysis in section 2.1, the test parameters that are specific for L1-RSRP reporting tests are mainly the report configuration (CSI-ReportConfig) and resource configuration (CSI-ResourceConfig).

Report configuration 

Since in current spec, the requirements are only defined for periodic reporting on periodic resources, we will focus on periodic reporting setup in this paper. If RAN4 agrees to define requirements also for measurement on aperiodic resources, the aperiodic reporting setup should be further discussed.

For periodic reporting, we need to determine the reporting periodicity and offset for the tests. In our view, the reporting period should be equal to or greater than the evaluation period, as otherwise UE may report identical measurement result as for last reporting instance. On the offset for the reporting, it should be some millisecond later than the last RS resource instance to leave the UE processing time according to RAN1 spec.
On groupBasedBeamReporting, our understanding is that it is not needed for the test cases. The reporting mode is defined to allow UE to report the Tx beams it can receive simultaneously. On the other hand, the testing purpose is to verify if UE can measure L1-RSRP accurately instead of if UE can correctly determine the Tx beams it can receive simultaneously. For non-group based beam reporting, RAN4 needs to decide the number of beams to report (nrofReportedRS). In test it is straightforward to report for all the configured RS resources.

Proposal 2: In test cases, reporting period is set as the L1-RSRP evaluation period. groupBasedBeamReporting is not used. nrofReportedRS is set same as number of RS resources.

Resource configuration 

As can be seen from below requirements in 38.214, when single RS resource is reported, UE will report the absolute RSRP, with which the test can verify the absolute measurement accuracy. When more than one RS resources are reported, UE will report absolute RSRP for the best Tx beam, and relative RSRP for the remaining ones, with which the test can verify the relative measurement accuracy and ranking of beams. 
	For L1-RSRP reporting, if the higher layer parameter nrofReportedRS in CSI-ReportConfig is configured to be one, the reported L1-RSRP value is defined by a 7-bit value in the range [-140, -44] dBm with 1dB step size, if the higher layer parameter nrofReportedRS is configured to be larger than one, or if the higher layer parameter groupBasedBeamReporting is configured as 'enabled', the UE shall use differential L1-RSRP based reporting, where the largest measured value of L1-RSRP is quantized to a 7-bit value in the range [-140, -44] dBm with 1dB step size, and the differential L1-RSRP is quantized to a 4-bit value. The differential L1-RSRP value is computed with 2 dB step size with a reference to the largest measured L1-RSRP value which is part of the same L1-RSRP reporting instance. The mapping between the reported L1-RSRP value and the measured quantity is described in [11, TS 38.133].


In RAN4#88bis, it was agreed that for both FR1 and FR2, two RS resources (SSB or CSI-RS) are used for L1-RSRP reporting in the test case. With this setup, both absolute and relative accuracy can be tested for FR1 and FR2. 
For CSI-RS based L1-RSRP reporting, network can configure the resources within one set are transmitted in repetition manner or not. When repetition is set to ‘on’, UE is supposed to train its Rx beam over all resources in the resource set. 
In our view, since the resource set is for UE to fine-tune its Rx beam, it is very difficult to test because what kind of Rx beam UE gets from this resource set is up to UE implementation. Even a report is sent, it is hard to judge if the RSRP is accurate or not because the resulted Rx beam gain is implementation issue. Therefore, the test cases should be defined with repetition ‘off’.

Proposal 3: For CSI-RS based L1-RSRP reporting tests, the repetition for the CSI-RS resource set is set to ‘off’.
RAN4 has not fully concluded on whether L1-RSRP measurement would require Rx beam sweeping. In our view this depends on whether TCI state is configured for the CSI-RS or not. Considering the in real network CSI-RS is likely to be configured with TCI state, and that the performance with Rx beam sweeping has been verified with SSB, our preference is that in the test, QCL to SSB is configured for CSI-RS based L1-RSRP reporting test cases.
Proposal 4: QCL to SSB is configured for CSI-RS based L1-RSRP reporting test cases.
Another issue for CSI-RS based L1-RSRP reporting is the frequency domain resource allocation. In our understanding, the BW of CSI-RS for CSI measurement should be same as the BWP BW because L1-RSRP is a wideband measurement. RAN4 has agreed to use 10/40/100MHz for 15/30/120kHz SCS, the number of PRBs for these setups are 52/106/66. Since CSI-RS BW has to multiple of 4, the largest value lower than the BW of the BWP can be used, i.e. 52/104/64. The frequency domain density should be set to 3 based on earlier simulation results, which is a more typical configuration in the network. 
Proposal 5: CSI-RS is transmitted in 52/104/64 PRBs for 10/40/100MHz test, with D=3.
Finally we discuss the collision between L1-RSRP measurement and other measurements in the test cases, including L3 measurement, RLM, BFR (BFD and candidate beam identification). 

For L3 measurement, the intra-frequency SMTC is needed and following RAN4#88 agreement, it should be with 20ms period. For SSB based L1-RSRP measurement, it means the L1-RSRP measurement resource is sharing the SSB resource with L3 measurement. For CSI-RS based L1-RSRP measurement, CSI-RS should be configured outside the SMTC window. 

For RLM and BFR, to simplify the test, we suggest to configure the all the RS resources as RLM and BFD resources, and no RS resource for candidate beam identification is configured. 
Proposal 6: In the test, SMTC window of 20ms is configured. All the RS resources for L1-RSRP measurement are configured as RLM and BFD resources.
3. Conclusions

In this paper we provided our views on the test case development for L1-RSRP measurement for beam reporting.
Proposal 1: Test cases for L1-RSRP reporting are defined to verify that UE reports accurate L1-RSRP measurement at the configured reporting instances.
Proposal 2: In test cases, reporting period is set as the L1-RSRP evaluation period. groupBasedBeamReporting is not used. nrofReportedRS is set same as number of RS resources.
Proposal 3: For CSI-RS based L1-RSRP reporting tests, the repetition for the CSI-RS resource set is set to ‘off’.
Proposal 4: QCL to SSB is configured for CSI-RS based L1-RSRP reporting test cases.
Proposal 5: CSI-RS is transmitted in 52/104/64 PRBs for 10/40/100MHz test, with D=3.
Proposal 6: In the test, SMTC window of 20ms is configured. All the RS resources for L1-RSRP measurement are configured as RLM and BFD resources.
4. Reference
[1]. RP-182149, Way forward on RAN4 work for Core and Perf. part for NR, RAN4 Chairmen
[2]. R4-181xxxx, On requirements for L1-RSRP measurement for beam reporting, Huawei, HiSilicon
8
3

