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1 Introduction

In RAN1#68bis, RAN1 reached the following agreement [1]:

Agreement (at least for the case of a carrier of the new type being “unsynchronised” (see below for definition in this context) with the associated backward-compatible carrier):

· New carrier type can carry 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity

· This RS port is not used for demodulation

· FFS how RSRP measurements would then be handled for the NCT 

· Bandwidth of the RS port is FFS until RAN1#69 between one of:

· full system BW, and

· min(system BW, X) where X is selected from {6, 25}RBs

· configurable between full system BW and min(system BW, X)

Agreement (for unsynchronised cases): Rel-8 PSS/SSS sequences are transmitted.

In [1], RAN4 was asked to provide guidance on how the RRM measurements should be handled for the new carrier type. 
In this contribution we provide link simulation assumptions for studying the RRM measurement requirements, as in [2]. The assumptions are intended to be used for performing link level simulation studies to study the intra-frequency RRM requirements that include intra-frequency RSRP and RSRQ. The purpose is to study the impact on measurement requirements for RSRP and RSRQ measurements on cells on SCell carrier with reduced CRS periodicity.  
2 Link simulation assumptions and modelling
2.1 Link simulation assumptions for RSRP/RSRQ
The evaluation of RSRP/RSRQ performance is based on the simulation assumptions previously used for deriving the legacy / existing requirements. The assumptions are listed in Table 1. 
Table 1: Simulation parameters for RSRP/RSRQ measurement 
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 RBs
	Both RSRP and RSSI measured over the same measurement bandwidth

	System bandwidth
	50 RBs
	10 MHz is more typical in most inter-band CA. 

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	-
	Implementation dependent (NOTE 1)

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	The receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	Propagation conditions
	AWGN, ETU and EPA
	

	Doppler Frequency: ETU and EPA
	70 Hz and 5 Hz
	

	Interference from other cells 
	Modeled as AWGN
	

	NOTE 1: Companies are requested to provide the details of the measurement sampling rate for interpretation and comparison of the results.


2.2 Performance Metrics
The CDF curves are to be provided for:

· Estimated RSRP

· Estimated RSRQ
· Delta RSRP   = (estimated RSRP – ideal RSRP) 
[dB]  
· Delta RSRQ  = (estimated RSRQ – ideal RSRQ) 
[dB]  
Results are provided for RSRP Ês/Iot between -10 dB to 3 dB.
The definitions of ideal RSRP and RSRQ are provided in annex A. 
2.3 Timeline
The results are expected to be provided in the upcoming June meeting (RAN4#63AH).
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Annex A: Ideal RSRP and RSRQ
Ideal RSRP: The ideal RSRP is the true value that does not include any channel estimation noise but uses the same sampling rate as for the estimated RSRQ. 
Ideal RSRQ: The ideal RSRQ is the ratio of ideal RSRP and ideal RSSI.
Ideal RSSI: The ideal RSSI is an error free measure but uses the same sampling rate as for the estimated RSSI as explained in [4]. 







