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1. Introduction
The RRM part of the NR testability SI has still items pending as per the WF agreed in [2]:

1) NMAX_AoAs

· References related to more than 2 simultaneously active probes to be removed from the TR. 

2) Quiet Zone and Far field criteria

· Option 1: Leverage as much as possible the corresponding Quiet Zone characterization and Far field criteria from RF DFF method [as baseline]. Extend this analysis for 2 probe scenario with different angular offsets.

· Option 2: Evaluate the impact of measuring in any of the 3 measurement areas (Reactive NF, Radiative NF, FF).

· Other methods not precluded.

3) Fading Propagation Condition: 

· Channel modelling framework (i.e. methodology) adopted for Demodulation testing can be reused. Different parametrization not excluded.

4) Metrics and Initial assessment of MU elements

· Identification of test metrics based on the current status of the Core Requirement (E.g. Timing accuracy, RSRP accuracy…) 

· Feasibility of metric implementation.

· Initial assessment of the MU elements related to the identified metrics.
In this paper, we address some of the above open issues.
2. Discussion

2.1. Number of Simultaneously Sctive AoAs.
According to the RRM baseline system definition up to 2 TRxPs are emulated, no spatial MIMO is assumed and the propagation channel is modelled as TDL. As such NMAX_AoAs i.e. number simultaneously active AoAs can be finalized as 2 for Rel-15. The TP in [3] removes all references for NMAX_AoAs > 2.
2.2. Fading Propagation Condition
According to the RRM baseline system definition the channel propagation condition is modelled as TDL. The pending decision is now on the exact TDL model and the respective framework to conclude in there. This discussion is currently happening for Demod and as agreed in the WF in [2] can be reused by RRM, whereas different parametrization for RRM purposes is not precluded. In our understanding the aforesaid defines a clear roadmap for the RRM TDL channel definition i.e. the framework is defined as part of SI Demod work, while the right parametrization will be done as part of WI RRM work, since the main focus of the SI is to identify feasible solutions, not to define the exact channels for the requirement. If this understanding is correct, the scope of SI RRM for channel modeling is finalized. The TP in [3] adds this information to the TR.

Proposal 1: TDL channel definition for RRM uses the framework of Demod, while the channel parametrization for RRM testing will be defined in the WI during simulation and requirement definition work. 
2.3. Far Field Criteria

The main difference between the RF and RRM baseline systems is the presence of an additional probe in the RRM system. Given no spatial MIMO and only TDL channel, this additional probe represents the signal from another cell, which is thus orthogonal (frequency / time / code) to the serving cell. As such the probes are evaluated separately and thus the one probe Far Field (FF) criteria related to the respective QZ size applies i.e. same as in the RF baseline system. This conclusion is agnostic to the specific angular offsets between the active probes in the chamber, since they are considered individually. The TP in [3] adds the information on the same FF criteria per AoA probe as for the RF baseline system to the TR.
Proposal 2: The same Far Field criteria as for the RF baseline system (dependent on the respective method) applies to each AoA probe in the multi probe RRM OTA chamber.
On the other hand, given that the same FF distance would apply at least to 2 different directions, the OTA chamber size becomes considerably larger than the RF system. Considering this fact, it would be beneficial to check the feasibility of allowing testing of certain requirements in Near Field (NF). An example of this are relative requirements between cells from same AoAs and with same / not very distinctive frequencies, which means the same Tx/Rx antennas are used und thus the same gain. Identification of such requirement is very beneficial, especially for increasing the synergy with the Demod baseline system. Since the real Rx antenna impact depends on the UE deployed antenna, we see this work as part of requirements definition process, especially during the simulation campaigns. Here the impact of NF/FF can be investigated empirically.
Proposal 3: Requirement applicability in near and far field should be investigated in the WI during simulation and requirement definition work. Identification of requirements which can be tested in near field is beneficial. 
2.4. Quiet Zone and related MUs
As mentioned above, the main difference between the RF and RRM baseline systems is the presence of an additional probe in the RRM system, which for Rel-15 represents an additional cell orthogonal to the first one, mostly from another AoA. Since both of the cells are processed at the same time by the UE and the UE deployment of antennas / receivers is unknown (“black box”), for conformance purposes it is reasonable to agree on the convention of a single common QZ in the OTA chamber. If we consider the Signal Power as the main QZ characterization figure, we can reuse much of the RF testability work. So, for conformity and practical reasons, the multi AoAs QZ could be defined as the geometrical intersection of respective QZ´s of all AoA probes, as if per each AoA probe an individual QZ´ were defined following the RF baseline system approach. The center of this common QZ can then be taken as the reference for the MU definition for each AoA probe.
Proposal 4: The QZ in the multi probe RRM OTA chamber is the geometrical intersection of QZ´s of all individual AoA probes, where QZ´ is the quiet zone per AoA probe as per the definition of one probe RF baseline system. The center of the common QZ is taken as the reference for MU definition for each AoA probe. 
Since the individual AoA probes come from different AoAs, they experience different reflections and should theoretically undergo separate MU analysis. This should also consider the specific TE implementation, since in order to emulate multi probes from different AoAs and different relative angular offsets, the test system may utilize multiple fixed antennas or antenna positioning systems. Especially the latter one creates a different reflecting environment per each relative angular offset. In general, the additional reflections are expected to affect negatively the MUs of each AoA probe compared to the single probe RF baseline system. Thus the MU values per AoA probe need rather empirical investigation, and can probably not be retaken without further analysis from RF baseline system. 
Proposal 5: The MUs in the multi probe RRM OTA chamber are assessed separately for each AoA probe. Due to different RRM baseline system deployment, an empirical investigation per different angular configuration (incl. relative angular offsets) is beneficial.
2.5. RRM Metrics and additional related MU elements

The identification of test metrics for RRM can be done at the moment only based on available core requirements and the legacy experience. Known metrics are RSRP/RSRQ accuracy, timing accuracy and reporting delay measurements. 
In case of reporting delay and especially of timing accuracy requirements, the measurement becomes sensitive to the test system own time delays and uncertainty. This is the case for example when beam tracking / dynamic geometry are required, since the test system needs delays associated with antenna positioning and/or switching. Such uncertainty can represent and be captured into a new MU element e.g. Test System delays/time uncertainty. Nevertheless, at this stage, it might be better to avoid this combined complexity (timing requirement test + a time dynamic environment) if not required. 
Proposal 6: If not necessarily required, RRM requirement based on time metrics should avoid time dynamic test environment, which implicate associated test system time uncertainties.    
RSRP/Q measurement are highly dependent on SINR. RSRP is measured on decoded reference signal of the measured cell (decoding performance dependent on SINR), while RSRQ contains the whole signal bandwidth power as part of the definition. Thus SINR is a crucial configuration figure for multi cell RRM scenarios, same as Signal Power for RF and SNR for Demod. At this stage, it is not clear how to treat SINR as part of the MU elements identification process. One option is to focus only on MUs of the Signal Powers and leave the effect on and of SINR as a combined figure for the TT calculation process (similar as done for LTE). The other option is to deal directly with the SINR related MUs. In both cases, it is very important to have a clear definition of SINR, including the reference point where it is defined in the OTA testing environment.  

Proposal 7: RAN4 should clearly specify the RRM SINR definition, including the reference point of definition in the OTA testing environment. 
3. Conclusion
This paper analyses open items related to RRM aspects of testability SI. The proposals are summarized as follows:
Proposal 1: TDL channel definition for RRM uses the framework of Demod, while the channel parametrization for RRM testing will be defined in the WI during simulation and requirement definition work. 
Proposal 2: The same Far Field criteria as for the RF baseline system (dependent on the respective method) applies to each AoA probe in the multi probe RRM OTA chamber.
Proposal 3: Requirement applicability in near and far field should be investigated in the WI during simulation and requirement definition work. Identification of requirements which can be tested in near field is beneficial. 
Proposal 4: The QZ in the multi probe RRM OTA chamber is the geometrical intersection of QZ´s of all individual AoA probes, where QZ´ is the quiet zone per AoA probe as per the definition of one probe RF baseline system. The center of the common QZ is taken as the reference for MU definition for each AoA probe. 
Proposal 5: The MUs in the multi probe RRM OTA chamber are assessed separately for each AoA probe. Due to different RRM baseline system deployment, an empirical investigation per different angular configuration (incl. relative angular offsets) is beneficial.

Proposal 6: If not necessarily required, RRM requirement based on time metrics should avoid time dynamic test environment, which implicate associated test system time uncertainties.    
Proposal 7: RAN4 should clearly specify the RRM SINR definition, including the reference point of definition in the OTA testing environment. 
4. References
[1] R4-1804135: TR 38.810 v2.1.0, Intel, 
[2] R4-1805899: WF on proposals to conclude the SI, Intel, CATR
[3] R4-1806604: TP for TR 38.810 on RRM, Rohde & Schwarz
PAGE  
4

