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1
Introduction
CSI-RSRP has been discussed for several RAN1 meetings, and in particular the remaining open issues from last meeting [1] are:

· Maximum size of CoMP Measurement Set
· Antenna ports for CSI-RSRP measurement 

· Bandwidth for CSI-RSRP measurement
· Detailed definition of CSI-RSRP measurement
In the email discussion following RAN1#69, some agreements or working assumptions were reached on those issues and included in the LS to RAN2 and RAN4 [2]. Final decisions as well as signalling and performance requirements would be made cooperatively by RAN1/2/4.
In addition, an LS reply from RAN4 to RAN1 [3] was approved in RAN4 63AH meeting, summarizing the performance of CSI-RSRP from link level simulations conducted in RAN4. 
System level simulation results and corresponding conclusions were not covered by [3]. In this contribution, we will provide our observations on the feasibility of CSI-RSRP based on our system level simulation results, as well as our proposal on the standardization of CSI-RSRP. 
2
Feasibility of CSI-RSRP
2.1    Compare CRS and CSI-RS based RSRP measurement 
Based on the earlier LS [4] from RAN1 to RAN4, it has been agreed that UE assume the signal is fully synchronized with serving cell when measuring the RSRP from another TP based on CSI-RS. This implies that UE is not required to perform any synchronization/tracking on the configured CSI-RS before it measures the RSRP, and it thus makes a big difference to CSI-RS based RSRP compared with CRS based RSRP (besides the smaller density and higher timing error):
In the process of CRS based RSRP measurement, UE should firstly synchronize with the PSS/SSS and verify the synchronization by CRS tracking, if the synchronization and tracking fails, UE will not measure the RSRP on that cell. This is just like a protection mechanism preventing UE to measure a cell with very low SINR (since UE won’t be able to synchronize with it). In another word, such mechanism automatically prevents UE to measure cells with very low SINR and results in very unreliable RSRP. 
In contrast, when measuring the RSRP based on CSI-RS, UE doesn't synchronize with the target TP. And UE just measure the CSI-RS it was configured for RSRP using the time and frequency of serving cell. Even if the target TP is of very low SINR, UE will still measure it and there is no mechanism to guarantee the reliability of the CSI-RS RSRP. 
Observation 1: Unlike CRS based RSRP, the reliability of CSI-RSRP cannot be guaranteed by any mechanism but completely up to proper network configuration. 
2.2
System level simulation

It has been a general thinking that proper muting can help to ensure reasonable SINR for CSI-RS based RSRP measurement, it’s true that muting can effectively increase average signal quality, but to what extent it can always guarantee good quality of RSRP measurement is very much depending on the muting pattern. We have conducted system level simulation with assumptions shown in Annex. It is highlighted that the HetNet scenario is simulated with 3 Macro TPs at a same site and 4 Pico TPs within the coverage area of each Macro TP. 
Muting is applied according to [4]. As a result, when UE measures a Macro TP, there is no interference from Macro and Pico TPs under the same site; when UE measures a Pico TP, there is no interference from Macro TPs under the same site and Pico TPs in the same Macro area (there exists interference from Pico TPs in the other 2 Macro areas).
The simulation results are provided on CDF curves of SINR over the CSI-RS RE of measured TPs. Figure 1 shows the different interest TP combinations used in simulations of this section. Red circle stands for the UE that is performing measurement. “Same Macro” is the Macro TP with smallest path loss to the UE (UE may be served by a Pico TP within this Macro area). “Same Pico” is all 4 Pico TPs within the area of “Same Macro” TP. “All Macro” is the 3 co-site Macro TPs including the “Same Macro” TP, and “All Pico” is 12 Pico TPs within the area of “All Macro” TPs. Finally “all” means 15 TPs under the same site. 
In Figure 2 and 3, the CDF of SINR under different interest TP combinations is shown for clustered and uniform UE distribution UE distribution, respectively.
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Figure 1: Demonstration of the different interest TP combinations
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Figure 2: SINR under different interest TP combinations 
Figure 3: SINR under different interest TP combinations

(Clustered UE distribution)




             (Uniform UE distribution)
From the results, it can be seen that even with proper muting (as required in RAN1 LS), there is large possibility that UE is measuring CSI-RSRP under quite low SINR level depending on which TPs it is configured to measure (which CSI-RS resources are configured in the UE’s CRM Set). In [3] results from many companies show a large median bias (up to 3dB) even at -6 dB SINR, so it is expected that CSI-RSRP cannot be measured with acceptable accuracy without proper configuration of CRM Set and muting pattern.
Observation 2: The configuration of CRM Set is very critical for the meaningfulness of CSI-RSRP. 
2.3
Network configuration

As mentioned in Section 2.1, when CRS is used for RSRP measurement, UE typically acquires the cell ID and then derive the CRS. Under low SINR UE will not be able to synchronize the cell and thus will not perform measurement on that cell. On the contrary for each UE whether a CSI-RS resource should be measured for RSRP is fully determined by network configuration, and this will significantly complicates the network planning/configuration.

In Rel-11, CRM Set is defined for the configuration of CoMP Measurement Set; the configuration of CRM Set is however decided to be network implementation issue. This means the network needs to utilize other signals/mechanism to determine the CRM Set for each UE. 

It is not trivial for the network to determine a proper CRM Set for each UE. For instance, if too many CSI-RS resources are configured for RSRP measurement, like all 15 TPs in Figure 1 are configured, the accuracy of the measurement and the correctness of the corresponding reporting cannot be guaranteed; if too few CSI-RS resources are configured for RSRP measurement, like 3 TPs with highest SINR, the usefulness of the measurement and corresponding reporting do not exist.

It is also not easy to achieve proper muting for all UEs. For instance, the muting pattern in [4] may not be helpful to the measurement SINR, if the UE is close to the border between 2 sites, as the reduction of intra-site interference is not enough to ensure good SINR. The muting also leads to overhead; for instance, the muting pattern in [4] could consume 5 ZP-CSI-RS resources corresponding to 20 REs in each PRB in measurement bandwidth in the measurement subframe.        
Observation 3: Network planning/configuration is significantly complicated by CRM Set configuration.
· It is challenging for the network to configure a reasonable CRM Set (to select which TPs should be measured for RSRP) for each UE 
· It is challenging for the network to configure reasonable muting patterns with reasonable overhead

2.4
Standardization strategy

The above mentioned challenges in network planning/configuration will limit the real usage of CSI-RSRP. On the other hand, even in CoMP scenario 4 CSI-RSRP is not mandatory, since other signals, such as mobility measurement signals or UL transmissions, can also be used for the determination of CoMP Measurement Set. 
The timeline of Rel-11 is also an issue, especially in RAN4 the focus for CoMP should be on the requirements of basic demodulation performance rather than continuous simulation campaign for CSI-RSRP.  

It is thus proposed to minimize the additional standardization efforts on CoMP in Rel-11, and therefore postpone CSI-RSRP as a CoMP optimization to Rel-12 with possible new use cases and more detailed studies.       
Proposal: Considering the fact that CSI-RSRP will further complicate network planning/configuration, the reliability and therefore usefulness of this feature in realistic deployment is still questionable. We propose to postpone the specification of CSI-RSRP to Rel-12.

3
Conclusion
In this contribution we provided our observations on the feasibility of CSI-RSRP based on our system level simulation results, as well as our proposal on the standardization of CSI-RSRP as follows:
Observation 1: Unlike CRS based RSRP, the reliability of CSI-RSRP cannot be guaranteed by any mechanism but completely up to proper network configuration.

Observation 2: The configuration of CRM Set is very critical for the meaningfulness of CSI-RSRP. 

Observation 3: Network planning/configuration is significantly complicated by CRM Set configuration.

· It is challenging for the network to configure a reasonable CRM Set (to select which TPs should be measured for RSRP) for each UE 

· It is challenging for the network to configure reasonable muting patterns with reasonable overhead

Proposal: Considering the fact that CSI-RSRP will further complicate network planning/configuration, the reliability and therefore usefulness of this feature in realistic deployment is still questionable. We propose to postpone the specification of CSI-RSRP to Rel-12.
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Annex
The table below lists the system level simulation assumptions corresponding the results in Figure 2 and 3.

	Parameter
	Values used for evaluation

	Number of macro cells
	21

	ISD
	500 m

	Number of LPNs per macro cell
	4

	Number of UEs per cell
	30

	User distribution
	Uniform and Hotspot

	Percentage of users in hotspot
	67% and 50% for Uniform and Hotspot UE distribution

	Macro TX power
	40 w

	LPN TX power
	1 w

	System BW
	10 MHz

	Minimum distance UE to macro
	35 m

	Minimum distance UE to RRH
	10 m

	Minimum distance RRH to macro
	75 m

	Minimum distance RRH to RRH
	40 m

	Macro antenna gain
	17 dBi

	LPN antenna gain
	5 dBi

	BS antenna pattern (horizontal)
	3 sectorized antenna

	UE Antenna gain
	0 dBi

	UE Noise Figure
	9 dB

	Network synchronization
	Synchronized

	Antenna height
	10m for RRH/Hotzone Node

25m for Macro Node

	Pathloss model
	ITU UMa for Macro, UMi for low power node

·  UMa

- UE speed : 3km/hr
- No outdoor in-car penetration loss
·  UMi

- Carrier Frequency : 2GHz
- 100% UE dropped outdoors

- No outdoor to indoor penetration loss
ITU UMa and UMi penetration, pathloss, and shadowing generation methodology is used for Macro to UE and Pico/RRH to UE repectively

	Muting points
	According to RAN1 LS


