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1 Introduction
Discussions on introduction of RS-SINR have been ongoing in RAN4 and in last meeting in Beijing, a WF [1] was agreed related to system level simulations. In Beijing meeting it was also agreed that in Rel-13 RAN4 would, focus on CRS based RS-SINR, and RS-SINR does not compensate for different receiver types.
In this paper, we present our results for the system simulations based on the assumptions in [1]. We look at two layers with different load and evaluate the SINR using a fully dynamic system simulator. 

2 Discussion
We use same setup as in [2] based on [1], which states that RSRP and interference part of SINR are measured only on CRS REs of the target cell. Additionally, it was agreed to use the following definition as baseline for the simulations:
RS-SINR is defined as the linear average over the power contribution (in W) of the resource elements carrying CRS divided by the linear average of the noise and interference power contribution (in W) of the resource elements carrying CRS within the considered measurement frequency bandwidth. 
For RS-SINR determination, the cell-specific reference signals R0 according TS 36.211 shall be used. If the UE can reliably detect that R1 is available it may use R1 in addition to R0 to determine RS-SINR. 
The reference point for the RS-SINR shall be the antenna connector of the UE. 
If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RS-SINR of any of the individual diversity branches. 
Based on this and the offline discussions during the Beijing meeting we understand that the intended meaning behind this definition is as follows:

Where: 
· RSRP is measured as defined in Rel-8 from the CRS REs and is defined as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth.
· RS-RSSI is measured from the REs carrying CRS and comprises the linear average of the total received power (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.
Figure 1 shows the CDFs of the RS-SINR measured from the target cells on the same layer as the serving cell (Layer 0) and the RS-SINR of the target cell from another layer (Layer 1) than serving layer. In the figure, the load on the serving cell layer is high while on the other layer the load is low. Results for both synchronous and asynchronous case are presented.
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[bookmark: _Ref431802518]Figure 1 CDF of RS-SINR measured on target cells from serving and non-serving layer.
In the simulations, we use measurement BW of 6 PRBs – the detailed simulation assumptions can be found from Appendix. As it can be seen, there is clear difference in the measured RS-SINR depending on the load on the measured layer with a difference in the RS-SINR of 18.5 dB at 90 %tile.
Next, in Figure 2, we show the results for the same situation but here we show the measured RSRQ under same conditions.
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[bookmark: _Ref431802706][bookmark: _GoBack]Figure 2 CDF of the measured RSRQ from the target cells on serving layer and non-serving layer.
Also when measuring RSRQ we see a clear difference in the measured results depending on the load in the layer where the measured cell is deployed. We observe a difference of 6.5 dB at 90-%tile, which is about 12 dB less than the difference seen when using RS-SINR.
From the results presented, it is seen that we can observe a difference between measured RSRQ and RS-SINR. Such a difference can of course be helpful on network side and on system level for better load balancing between layers.
Having made this observation it should also be noted that these results should be seen as early results and only represents one simple and very clear simulation setup where we have clear load difference between the layers being measured and both layers have constant load – either low or high.
We have not investigated RS-SINR behavior under more varying conditions like what would be expected in real networks. Neither have we looked at hotspots or small cell but only macro cell deployments. The results may not be general enough, and may not be representative in a generic manner, to conclude that in all situations RS-SINR performs well and/or better than RSRQ. Due to these conditions we propose that the use of the measurement is under network control and configurable.
Proposal 1: The use of RS-SINR measurement is under network control and is configurable.
In addition we propose to use a clear definition of the RS-SINR in order to ensure that the measured metric and reported measurement value from UE is well defined. Such an approach will make the metric more useful for networks and ensure that reported measurement by the UE also has real value on system level.
Proposal 2: Definition of the RS-SINR should be clear and based on measurements from CRS REs.
3 Conclusions 
In this paper, we have presented our system level simulation results for the RS-SINR using the agreed definition in the Beijing meeting.
From the results presented, it is seen that we can observe a difference between measured RSRQ and RS-SINR. Such a difference can of course be helpful on network side and on system level for better load balancing between layers. However, these results are early and based on this we propose:
Proposal: The use of RS-SINR measurement is under network control and is configurable.
The results have been based on RS-SINR measured using RSRP as defined in Rel-8 and RSSI measured in same REs as the RSRP, which ensures that there is clear understanding how the RS-SINR measurement is performed.
Proposal 2: Definition of the RS-SINR should be clear and based on measurements from CRS REs.
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5 Appendix
Table 1 present system simulation setup and main parameters for RS-SINR evaluation
	Parameters
	Value
	Comments

	Simulation length
	71.4 sec.
	

	Cell layout, Layer 0
	Macro, 21 cells
	7 sites; 3 cells per site, wrap around

	Cell layout, Layer 1
	Macro, 21 cells
	7 sites; 3 cells per site
co-located with layer 1

	Inter-site distance (ISD)
	500 m
	

	Carrier frequency
	2.0 GHz
	

	User speed
	3 km/h
	

	Measurement bandwidth
	6 RBs
	

	System bandwidth
	50 RBs
	10 MHz

	Synchronization level
	 - Synchronous
 - Asynchronous
	 - Perfectly synchronized network
 - Random time offset between sites

	Number of UEs
	210
	10 UEs per cell

	Traffic type
	“Alive”
	10 packets of 100 bytes size each second in DL;
10 packets in total per call

	Background load
	Constant, 25% (Low), 75% (High) of RBs
	Same for Layer 0 and Layer 1

	Control channel space
	3 OFDM symbols
	PCFICH/PDCCH/PHICH

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	5 snaps shots over 200 ms
	One snap shot is 1 ms long every 40 ms, i.e.
Sliding window size: 5
Measurement interval: 40 ms

	L3 filtering co-efficient (k)
	OFF
	

	Transmit antenna
	1
	

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

	DRX
	OFF
	

	CRS Patter
	Full
	

	Propagation conditions
	TU
	Case 1 in 3GPP TR 36.814

	RRC measurements
	RSRQ, RS-SINR
	

	Measurement Error Std
	0 dB
	RSRP, RSRQ, RSSI, RS-SINR

	RSRQ definition
	RSSI based on CRS symbols
	RSSI is measured as in release 8

	RS-SINR definition
	RSSI based on CRS resource elements
	See full definition in Section 2
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