Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 Meeting #72bis
R4-146102
Singapore, Singapore 6 - 11 October 2014

Source: 
Nokia Networks, Nokia Corporation
Title: 




System level simulation results for SCE
Agenda Item: 
7.9.4.1
Document for:
Discussion
1 Introduction
The WI of small cell enhancements - physical layer aspects was approved in RAN#62 [1]. One topic discussed is the small cell on/off, where the basic idea is to facilitate on/off switching of the small cells e.g. to reduce network energy consumption as well as to reduce interference during the times when the network load is low, and the concept of discovery reference signal (DRS) was introduced in RAN1 for this purpose.

In RAN4, RRM requirements are being specified for DRS based cell identification and RSRP/RSRQ measurements. One important aspect is to derive the side condition under which the requirements should apply, considering the new small cell deployment scenario and the possible CSI-RS muting within a cluster.

System level simulation results were submitted from companies in last RAN4 meeting, howeve, it was not easy to align the results (and get clear conclusion on the side conditions) since different simulation methodologies were used by companies. In [2] the simulation assumptions are confirmed together with aligned simulation methodology.  

In this paper we will present our system level simulation results based on [2].
2 Simulation results
In our simulations, as suggested in [2], 
- the SINR of first three strongest cells/TPs observed by UE will be logged on condition that the span of the powers between the strongest and the weakest is within [6dB]; 
- 5% SINR of the three cells/TPs are used; 
- the dense deployment scenario with 1 Macro + 10 Pico is assumed; 
- the load of the neighbour cells/TPs is fixed at 50%. 
CRS
The SINR for CRS is calculated as 
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where Ptarget means the received power of the target cell, Pinter1 is the received power of the interfering cell whose CRS collides with that of the target cell, while Pinter2 is the received power of the interfering cell whose CRS does not collide with that of the target cell. The PCI are randomly configured over the whole simulated area.

The SINR distribution for CRS REs is shown in Figure 1. Table 1 summarizes the 5%-tile value and the visibility (percentage of UEs that can see the cell, i.e. the signal strength is within 6 dB range of the UE’s strongest cell) of the three cells.
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	Figure 1: SINR distribution of CRS REs


	Table 1: Summary of 5%-tile SINR value and visibility of first three strongest cells

	
	5%-tile SINR (dB)
	Visibility

	Strongest
	0.65
	100%

	Second strongest
	-6.71
	21.7%

	Third strongest
	-8.36
	3.6%


It can be seen that in the concerned scenario, the SINR condition is worse than in Rel-8. The SINR value for the second and third cells is below -6 dB.
Observation 1: In the concerned scenario, the SINR condition for CRS REs is worse than in Rel-8.
CSI-RS
The SINR for CSI-RS is calculated as 
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where Pinter is the received power of the interfering TPs associated with the different clusters from the target TP.

The SINR distribution for CSI-RS REs is shown in Figure 2. Table 2 summarizes the 5%-tile value and the visibility (percentage of UEs that can see the TP, i.e. the signal strength is within 6 dB range of the UE’s strongest TP) of the three TPs.
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	Figure 2: SINR distribution of CSI-RS REs


	Table 2: Summary of 5%-tile SINR value and visibility of first three strongest TPs

	
	5%-tile SINR (dB)
	Visibility

	Strongest
	6.55
	100%

	Second strongest
	1.68
	21.7%

	Third strongest
	-0.98
	3.6%


It can be seen that in the concerned scenario, the SINR condition for CSI-RS REs is much better than that for Rel-8 due to muting. For the third strongest TP, the SINR is around -1 dB.
Observation 2: In the concerned scenario, the SINR condition for CSI-RS REs is much better than in Rel-8.
3 Conclusions 
In this paper we presented our system level simulation results with the agreed assumption and methodology, and following are observed:
Observation 1: In the concerned scenario, the SINR condition for CRS REs is worse than in Rel-8.
Observation 2: In the concerned scenario, the SINR condition for CSI-RS REs is much better than in Rel-8.
Based on the results, we have the following proposal:
Proposal: Side condition for CRS related requirements is -6 dB. Side condition for CSI-RS related requirements is 0 dB.
4 References
[1] RP-132073, Small cell enhancements-physical layer aspects - core part
[2] R4-145310, System simulation assumptions for SCE RRM side conditions, Huawei, HiSilicon, Ericsson, Samsung, Alcatel-Lucent
_1470227327.unknown

_1470227015.unknown

