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1. Introduction

In last RAN4 meeting, a way forward for NR RRM [1] was agreed and the agreements on link simulation works are stated as follows:

	· For the link studies include at least:

· RLM (in-sync and out-of-sync)

· Cell detection

· Beam identification

· Measurements for mobility and beam management from the core requirements point of view (e.g., number of samples, measuemrent period, measurement accuracy etc.)

· Basic SI reading (PBCH acquisition)

· Any additional link study if needed for SA specifically

· Discuss the link simulations methodology.

· Agree on simulation assumptions for link level studies.


This paper provides the discussion on link the level simulation assumptions for RSRP measurements in NR.
2. Discussion
According to current RAN1 agreements, both SS block RSRP and CSI-RS RSRP are defined for RRM measurements. In this paper, we discussion the simulation for SS block RSRP and CSI-RS RSRP respectively.

2.1. Simulation for SS block RSRP
Based on RAN1 agreements, at least NR-SSS is used for SS block RSRP measurements, NR-PBCH DMRS can also be used for SS block RSRP if UE can know the power offset of NR-PBCH DMRS and NR-SSS. Currently, the detailed NR-SSS sequence has been defined and are generated by two different m-sequences with different cyclic shifts. However, the design of NR-PBCH DMRS has not been finalized in RAN1. For this simulation, the UE measured SS block RSRP only from NR-SSS by averaging the SS blocks with the same time index indication.

The number of NR-SSS is one symbol per SS block and NR-SSS sequence length is 127 which occupies at least 11 RBs. Here 12 RBs and the FFT size of 256 are applied for simulating PSS/SSS detection. The detailed simulation parameters are given in in Table 1 below.
Table 1: Parameters for SS block RSRP measurement
	Parameters
	Value

	System bandwidth
	12 RBs

	Measurement bandwidth
	12 RBs

	Subcarrier Spacing
	15KHz

	SS burst set period
	5ms as baseline

	L1 measurement period
	80ms, 160ms, 200ms, 320ms, 400ms;
Other measurement period is not excluded.

	Measurement sampling rate
	40ms as baseline

	L3 filtering
	Disabled

	Transmit antenna
	1

	Receive antennas
	2

	Propagation conditions
	AWGN, EPA5 and ETU70
CDL-A/B/C with 300ns delay spread

TDL-A/B/C/D with 300ns delay spread

	CP length
	Normal

	Carrier frequency
	4GHz

	Ec/Iot
	-8 dB … 3 dB


Proposal 1: For SS block RSRP measurement evaluation, the simulation parameters in Table 1 are suggested.

2.2. Simulation for CSI-RS RSRP
According to RAN1 design, CSI-RS RSRP measurements is used for L3 mobility purpose. In addition to measurements for L3 mobility, CSI-RS can also be used for beam management. The design of CSI-RS for L3 mobility reuse the CSI-RS design for beam management, but the CSI-RS for L3 mobility might have different configuration from CSI-RS for beam management. However, the same simulation assumptions can be used to investigate the CSI-RS measurement performance for both L3 mobility and beam management.
Proposal 2: The same simulation assumptions can be used to evaluate CSI-RS based measurement performance for both L3 mobility and beam management, since same CSR-RS design is used for both L3 mobility and beam management.

According to the RSRP measurement performance in LTE, it can be seen that the RSRP measurement accuracy is significantly dependent on the total number of REs that can be used for RSRP measurements. The total number of REs that can be used for RSRP measurements is determined at least by the following configurations:
· CSI-RS density in time/frequency domain, i.e. RE mapping pattern of one CSI-RS resource
· CSI-RS transmission/measurement periodicity
· Transmission/measurement bandwidth
Usually UE can achieve a better measurement performance with a larger measurement bandwidth. If CSI-RS was transmitted with a longer periodicity, the number of available CSI-RS symbols might be reduced within a given measurement period. However, the CSI-RS properties for RRM measurements are still under discussion and do not reach final conclusion in RAN1.
Proposal 3: For CSI-RS measurements evaluation, RAN4 need detailed CSI-RS configurations from RAN1 which at least include the following CSI-RS properties:
· CSI-RS density in time/frequency domain, i.e. RE mapping pattern of one CSI-RS resource
· CSI-RS transmission/measurement periodicity

· Transmission/measurement bandwidth

2.3. Methodology to derive RSRP accuracy 
In LTE, the measurement accuracies of RSRP are derived from the CDF curves (including the 95% and 5% CDF points) of Delta RSRP which is defined as follows:
Delta RSRP = Measured RSRP – Ideal RSRP.

Measured RSRP is defined as the true value assuming real channel estimation.
Ideal RSRP is defined as the true value assuming perfect channel estimation using the same sampling rate and sampling occasions as used in the measured RSRP evaluation.

The methodology of Delta RSRP can be used as baseline for investigating RSRP measurement accuracy in NR.
3. Conclusion
In this paper, we provided our considerations on simulation assumptions for evaluating RSRP measurements. Based on the discussion, the followings are given:
Proposal 1: For SS block RSRP measurement evaluation, the simulation parameters in Table 1 are suggested.

Proposal 2: The same simulation assumptions can be used to evaluate CSI-RS based measurement performance for both L3 mobility and beam management, since same CSR-RS design is used for both L3 mobility and beam management.

Proposal 3: For CSI-RS measurements evaluation, RAN4 need detailed CSI-RS configurations from RAN1 which at least include the following CSI-RS properties:
· CSI-RS density in time/frequency domain, i.e. RE mapping pattern of one CSI-RS resource
· CSI-RS transmission/measurement periodicity

· Transmission/measurement bandwidth
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