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1
Introduction

Previous RAN1#69 meeting concluded with the following agreement:
· Each CSI is configured by the association of

· Channel part: one NZP CSI-RS resource in CoMP Measurement Set

· Interference part: 

· one Interference Measurement Resource (IMR) which occupies a subset of REs configured as Rel-10 ZP CSI-RS

· FFS whether one or two NZP CSI-RS resources can be configured, on which ports the UE assumes the transmission of an isotropic signal to be considered as interference in addition to the interference measured on the configured IMR

· Configuration of multiple CSIs

· IMRs associated with different CSIs can be configured independently

· If NZP CSI-RS resources are configured (as per the FFS above), they can be different for different CSIs

· FFS the maximum number of CSIs configurable for one UE 

An additional open detail is the IMR granularity and re-use factor
In [1] we have studied two different SINR estimation methods. In the first unified method [1], the UE is allowed to compute multiple CQI hyphothesis where the interference outside the CoMP measurement set is estimated and further compensation is done at the UE side based on channel estimates. In the second method, multiple IMR are used, each reflecting interference for certain CoMP hypothesis directly. In [2], a third method is described where the interference estimated through IMR is scaled to better reflect the true out of CoMP measurement set interference. Scaling is said to be needed as the network may not be able to configure correct IMR for each UE specific measurement set.
In this contribution we provide further analysis on the IMR configurability options.
2
General design considerations for IMR

As agreed in RAN#68bis, each IMR consists of only REs that can be configured as Rel-10 ZP CSI-RS resources. From a legacy UE point of view, the ZP CSI-RS RE’s where its serving point is muting need to be in the same subframe and signalled to the legacy UE. Especially in HetNet scenarios, the NZP CSI-RS and ZP CSI-RS corresponding to all IMRs should be configured in one subframe. Here we show an example of the HetNet CSI-RS configurations needed to be in the same subframe. For simplicity, we restrict the cooperation in this example within a sector. Figure 1 represents all possible Rel 10 UEs and CoMP UEs with measurement set size of 3 points within a sector, where “X” means a point belongs to the CoMP set / is the serving cell. From each Rel. 10 UE point of view, there are 6 different CoMP UEs sharing the same point. 
 
	 
	Macro
	Pico 1
	Pico 2
	Pico  3
	Pico 4

	 
	P0
	p1
	p2
	p3
	p4

	CoMP UE1
	X
	X
	X
	O
	O

	CoMP UE2
	X
	O
	X
	X
	O

	CoMP UE3
	X
	O
	O
	X
	X

	CoMP UE4
	X
	X
	O
	O
	X

	CoMP UE5
	X
	X
	O
	X
	O

	CoMP UE6
	X
	O
	X
	O
	X

	CoMP UE7
	O
	X
	X
	X
	O

	CoMP UE8
	O
	X
	O
	X
	X

	CoMP UE9
	O
	X
	X
	O
	X

	CoMP UE10
	O
	O
	X
	X
	X

	Rel 10 UE1
	X
	O
	O
	O
	O

	Rel 10 UE2
	O
	X
	O
	O
	O

	Rel 10 UE3
	O
	O
	X
	O
	O

	Rel 10 UE4
	O
	O
	O
	X
	O

	Rel 10 UE5
	O
	O
	O
	O
	X


Figure 1. All CoMP measurement size options within a sector.

Several IMR configuration options are possible:

· Multiple IMRs per UE (hence one IMR per CSI process)
· One IMR per UE with UE emulation (hence one IMR per CSI process with emulation of intra CoMP measurement set interference)

· One IMR per UE with eNB compensation (hence one IMR per CSI process with eNB compensation for the CQI mismatch)

· One IMR per UE cluster (hence one IMR per CSI process with emulation of intra CoMP cluster interference)

From an overhead perspective, it is clear that the first option of multiple IMRs per UE is the one consuming most of resources, especially in the view of three points cooperation which means that both two points and three points IMR need to be utilized.
In Figure 2, we show the CSI-RS configurations needed. Resources 1-5 are for channel measurements for the macro and picos, respectively. Resources 6-11 are the IMR configurations for measuring out of CoMP set interference for the six CoMP UEs that have macro in the CoMP set. Together, there are 11 CSI-RS resources that need to be configured such that the Rel 10 UE1 in the macro is aware of those. These 11 CSI-RS configurations are possible to be configured such that CSI-RS for channel measurements and IMR for interference measurements are separated with 5ms offset, each having still 10ms periodicity. Then the legacy UE may be configured these with 5ms periodicity such that the legacy UE rate matches around consecutively the ZP-CSI RS caused IMR and channel measurements of the CoMP UEs.

	 
	 
	Macro
	Pico1
	Pico2
	Pico3
	Pico4

	CSI-RS conf.
	purpose
	p0
	p1
	p2
	p3
	p4

	Resource 1
	macro channel meas.
	NZP
	ZP
	ZP
	ZP
	ZP

	Resource 2
	pico channel meas.
	ZP
	NZP
	ZP
	ZP
	ZP

	Resource 3
	pico channel meas.
	ZP
	ZP
	NZP
	ZP
	ZP

	Resource 4
	pico channel meas.
	ZP
	ZP
	ZP
	NZP
	ZP

	Resource 5
	pico channel meas.
	ZP
	ZP
	ZP
	ZP
	NZP

	Resource 6
	IMR CoMP UE1
	ZP
	ZP
	ZP
	data
	data

	Resource 7
	IMR CoMP UE2
	ZP
	data
	ZP
	ZP
	data

	Resource 8
	IMR CoMP UE3
	ZP
	data
	data
	ZP
	ZP

	Resource 9
	IMR CoMP UE4
	ZP
	ZP
	data
	data
	ZP

	Resource 10
	IMR CoMP UE5
	ZP
	ZP
	data
	ZP
	data

	Resource 11
	IMR CoMP UE6
	ZP
	data
	ZP
	data
	ZP


Figure 2 CSI-RS resources to be configured

As it can be seen, the multiple IMRs add the configuration complexity and overhead even for the case of single IMR per CSI process that is further restricted to per sector cooperation. It is obvious that configuring IMR per CSI process will be almost impossible as the availability of different configurations limit the possibilities and that the overhead caused by these would then always be the maximum. It remains that the more realistic and practical option that would relax the complexity and overhead is a single IMR per CoMP cluster (where cluster can be seen the cooperation area which can be a sector for example). 
Observation
· Configuring one IMR per CSI process increases the configuration complexity and overhead and may not even be possible.
Proposal
· Consider one IMR per CoMP cluster with UE side emulation.


3
System level results
We have simulated DPS with different IMR configurations shown in Figure 3 in system level in Scenario 3 Configuration 1, with 2Tx when two points are in cooperation. The two point cooperation should give the clearest difference between IMR1 and IMR2. The cooperation is within a sector thus one macro and 4 picos.
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Figure 3 Different IMR configurations for HetNet scenario

In these results finite buffer transmission has been used with the FTP model 1 and call arrival rate of 1.0 UE/sec/point. Two types of IMRs have been used, as shown in Figure 3. In one case the IMR1 has been configured to capture the out-of-CoMP measurement set interference while the UE has emulated the intra CoMP measurement set interference which has been also scaled with the parameter α as whown in equation (3). In the other case the IMR2 was configured to cover the CoMP cluster of one macro and 4 pico points while the UE was allowed to scale the outer-CoMP-cluster incterference by using the parameter β as shown in equation (1). In addition, when IMR2 was configured, both the emulated intra CoMP measurement set interference and the outer CoMP cluster interference have been scaled with appropriate parameters.
Table 1: Finite buffer system level performance comparison for DPS without muting with different number of points in CoMP measurement set, all UEs
	Scenario 3/4 configuration 1
	IMRx,  [α,β]
	Average UE spectral efficiency
[bps/Hz] 
	5% cell edge spectral efficiency
[bps/Hz/UE]
	Average UE spectral efficiency gain
[%] 
	5% cell edge spectral efficiency gain [%]

	All UEs
	IMR1 [1, 1]
	2.421
	0.5464
	-
	-

	
	IMR1 [0.1, 1]
	2.702
	0.6269
	+11.6%
	+14.7%

	
	IMR2 [1, 1]
	2.426
	0.5514
	+0.2%
	+1%

	
	IMR2 [1, 1.5]
	2.419
	0.5464
	-0.1%
	0%

	
	IMR2 [0.1, 1.5]
	2.688
	0.6217
	+11%
	+13.8%


The first set of results in Table 1 captures performance of all UEs. From the beginning of this discussion we should mention that due to the simulated finite buffer traffic, when utilizing the IMR1 as the size of the CoMP measurement set the value of  α=1 corresponds to full interference emulation which is not necessary the case in finite butter. We have simulated several scalings of the emulated interference, while the best performance was achieved for α=0.1 where an increase of +14% in coverage is observed. This confirms the fact that it is beneficial to adjust the intra CoMP measurmenet set interference scaling in order to adapt to the load of the system and better average the interference. Looking at IMR2, we note that similar performance is achieved as the baseline while scaling the outer CoMP measurement set interference has little impact. However, scaling again the intra CoMP measurement interference with α=0.1 leads to similar gains as in case of IMR1. We can interpret this as another proof that the main source of interference lies inside the CoMP mreasurement set selected by the UE while outside this set there are neglijable sources of interference in case of finite buffer traffic model.

Table 2: Finite buffer system level performance comparison for DPS without muting with different number of points in CoMP measurement set, CoMP UEs

	Scenario 3/4 configuration 1
	IMRx,  ,  [α,β]
	Average UE spectral efficiency
[bps/Hz] 
	Spectral efficiency
[bps/Hz/UE]
	Average UE spectral efficiency gain
[%] 
	 Spectral efficiency gain [%]

	Macro-pico UEs

[14% of total]
	IMR1 [1, 1]
	1.052
	0.4282
	-
	-

	
	IMR1 [0.1 , 1]
	1.686
	0.5022
	+60%
	+17%

	
	IMR2 [1, 1]
	1.054
	0.4264
	+0.1%
	-0.3%

	
	IMR2 [1, 1.5]
	1.039
	0.4162
	-1.3%
	-3%

	
	IMR2 [1, 2]
	1.023
	0.4225
	-3%
	-1.4%

	
	IMR2 [0.1, 1]
	1.669
	0.4816
	+58.6%
	+12.8%

	Pico-pico UEs

[~6% of total]
	IMR1 [1, 1]
	1.321
	0.6908
	-
	-

	
	IMR1 [0.1, 1]
	2.403
	0.8213
	+82%
	+18.8%

	
	IMR2 [1, 1]
	1.335
	0.6218
	+1%
	-10%

	
	IMR2 [1, 1.5]
	1.323
	0.6578
	+0.2
	-4.8%

	
	IMR2 [1, 2]
	1.305
	0.6420
	-1.3%
	-7.1%

	
	IMR2 [0.1, 1.5]
	2.351
	0.7299
	+78%
	+5.6%


To further confirm the previous assumption, we have presented results of CoMP UEs in Table 2. There are two categories of CoMP UEs: macro-pico and pico-pico. Both IMR1 and IMR2 have been used while several values of the two scaling parameters have been utilized. Note also that the average results are taken over that specific number of UEs while the concept of coverage cannot be directly interpreted as these UEs are already CoMP UEs. Let us first look at the Macro-pico UE performance. When considering IMR1 and scaling of intra CoMP measurement set interference, we note a large performance increase. This is explained by the fact that the main source of interference is inside the CoMP measurement set and in finite buffer it is beneficial to scale this interference. Having IMR2 and varying only the scaling of outer-CoMP measurement set interference has little impact which is understandable in for macro-pico users as the extra muted pico interference causes little trouble to these UEs.
In case of pico-pico CoMP UEs same trends are visible. The notable change is that scaling of CoMP cluster interference (hence using parameter β) has more effect as one source of interference (macro) has been muted by IMR2 and this needs additional compensation. 
4
Specification Impact of Interference Emulation

The Appendices 1 and 2 contain the CSI-RS specific CQI calculation definitions from the TS36.213 and the definition of the signalling of the UE specific assumed power offset parameter  
[image: image2.wmf]c
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 in TS36.331, respectively. In interference emulation and CoMP CQI estimation point of view, these definitions need to be updated. 

Considering a more detailed equation for a PDSCH RE SINR estimate, one would have:

· an actual CSI-RS EPRE Ptx,i for point i
· a power weighting coefficient Δtx,i for point i for the assumed transmission power
· a PDSCH EPRE to CSI-RS EPRE ratio of the actual transmission Rtx,i for point i
· an interference weighting factor αi for the intra CoMP measurement set interference for point i
· an out-of-CoMP cluster interference weighting factor β for the IMR measurement result

Hence,[image: image3.emf]𝑆𝐼𝑁𝑅 𝑃𝐷𝑆𝐶𝐻 = Δ 𝑡𝑥 , 0 𝑅 𝑡𝑥 , 0 𝑃 𝑡𝑥 , 0 𝐠 𝐇 0 𝐖 0 𝐖 0 H 𝐇 0 H 𝐠 0 H Δ 𝑡𝑥 , 1 𝑅 𝑡𝑥 , 1 𝑃 𝑡𝑥 , 1 𝐠 𝐇 1 𝐖 1 𝐖 1 H 𝐇 1 H 𝐠 1 H + 𝛽 𝐠 𝐑 𝐼𝑀𝑅 𝐠 1 H  

(1)
Manipulating the equation by dividing the nominator and denominator by the β yields
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(2)
Considering that Pc = (Δtx,oRtx,o)/β for the desired signal and α i = (Δtx,iRtx,i)/β for the intra CoMP area interfering signal, one can rewrite a simplified equation.
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(3)
The current range of the Pc in the current specification equals [-8, 15] dB. Considering the modifications above, the difference in the CoMP SINR is the division by the β whose range can be considered to equal [0, 4] dB in 1 dB step. Hence the combined new range for Pc , incorporating the scaling of CoMP cluster interference, would equal [-12, 15] dB in 1 dB step.

The range of the α i for 1 or 2 emulated interfering points (where the UE assumes the transmission of an isotropic signal to be considered as interference) can be calculated by assuming the range for the power ratio Rtx,i to equal [-6, -4.77, -3, -1.77, 0, 1, 2, 3] dB which is equivalent to the Pa range for the CRS originally in TS36.331, the same range for the β as above and the range for the Δtx,i to equal [0, 1] in linear scale using stepsize of 0.1. Combining the impact of Rtx,i  and β (i.e. Rtx,i /β) leads to roughly range [-10, 0] dB which together of Δtx,i would lead to an extensive range. Hence, the combined reduced set of values for α i could be [0 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225 0.2500 0.300 0.350   0.400 0.450 0.500 0.600 0.700 0.800 0.900 1.000 1.200 1.400 1.600 1.800 2.000].

The following paragraphs illustrate the possible specification in TS 36.213 changes caused by the interference emulation in the spirit of agreements in [3].
------------------------------------------------------------------------------------------------------------------------------------------------
7.2.3
Channel quality indicator (CQI) definition

------------------------------------------------------------- text omitted ------------------------------------------------------------------
In the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, PMI and RI:

· The first 3 OFDM symbols are occupied by control signalling

· No resource elements used by primary or secondary synchronisation signals or PBCH

· CP length of the non-MBSFN subframes

· Redundancy Version 0

· If CSI-RS is used for channel measurements, the ratio of PDSCH EPRE to CSI-RS EPRE is as given in Section 7.2.5 
· For transmission mode 9 and 10 CSI reporting:
· CRS REs are as in non-MBSFN subframes; 
· If the UE is configured for PMI/RI reporting, the UE-specific reference signal overhead is consistent with the most recent reported rank; and PDSCH signals on antenna ports 
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layers would result in signals equivalent to corresponding symbols transmitted on antenna ports 
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 is a vector of symbols from the layer mapping in section 6.3.3.2 of [3], 
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is the number of CSI-RS ports configured, and if only one CSI-RS port is configured, 
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is the precoding matrix corresponding to the reported PMI applicable to 
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. The corresponding PDSCH signals transmitted on antenna ports 
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 would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in section 7.2.5
· For transmission mode 10 CSI reporting:
· The eNB configures the CSI processes to be reported by the UE

· Each CSI process is configured by the association of

· A desired signal part: one NZP CSI-RS resource in CoMP Measurement Set. The UE assumes desired signal EPRE ratio of 
[image: image16.wmf]c
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as in Section 7.2.5
· An interference part formed by: 

· one Interference Measurement Resource (IMR) which occupies a subset of REs configured as Rel-10 ZP CSI-RS

· Maximum of two NZP CSI-RS resources, on which ports the UE assumed the transmission of a signal to be considered as interference in addition to the interference measured on the configured IMR. For this assumed interference the UE assumes an EPRE ratio of α i as in Section 7.2.5.

· Assume no REs allocated for CSI-RS and zero-power CSI-RS

· Assume no REs allocated for PRS
· The PDSCH transmission scheme given by Table 7.2.3-0 depending on the transmission mode currently configured for the UE (which may be the default mode).  

· If CRS is used for channel measurements, the ratio of PDSCH EPRE to cell-specific RS EPRE is as given in Section 5.2 with the exception of 
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[dB] for any modulation scheme, if the UE is configured with transmission mode 2 with 4 cell-specific antenna ports, or transmission mode 3 with 4 cell-specific antenna ports and the associated RI is equal to one; 
· 
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The shift 
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is given by the parameter nomPDSCH-RS-EPRE-Offset which is configured by higher-layer signalling. 

------------------------------------------------------------ text omitted -------------------------------------------------------------------

7.2.5
Channel-State Information – Reference Signal (CSI-RS) definition

The following parameters for CSI-RS are configured via higher layer signaling:

· Number of CSI-RS ports.  The allowable values and port mapping are given in Section 6.10.5 of [3].
· CSI RS Configuration (see Table 6.10.5.2-1 and Table 6.10.5.2-2 in [3])

· CSI RS subframe configuration 
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.  The allowable values are given in Section 6.10.5.3 of [3].
· Subframe configuration period 
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. The allowable values are given in Section 6.10.5.3 of [3]. 

· Subframe offset 
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.  The allowable values are given in Section 6.10.5.3 of [3].

· In transmission mode 9, the UE assumption on reference PDSCH transmitted power for CSI feedback 
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. 
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is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback and takes values in the range of [-8, 15] dB with 1 dB step size, where the PDSCH EPRE corresponds to the symbols for which the ratio of the PDSCH EPRE to the cell-specific RS EPRE is denoted by 
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, as specified in Table 5.2-2 and Table 5.2-3.
· In transmission mode 10, the UE assumption on reference PDSCH transmitted power for CSI feedback while estimating the desired signal equals
[image: image27.wmf]c
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. 
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is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback and takes values in the range of [-12, 15] dB with 1 dB step size, where the PDSCH EPRE corresponds to the symbols for which the ratio of the PDSCH EPRE to the cell-specific RS EPRE is denoted by 
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, as specified in Table 5.2-2 and Table 5.2-3.
· In transmission mode 10, the UE assumption on reference PDSCH transmitted power for CSI feedback while estimating the interfering signal for interference part equals α i for each interfering NZP CSI-RS resource i where the UE assumed the transmission of a signal to be considered as interference. The α i is the assumed ratio of the PDSCH EPRE to CSI-RS EPRE of the emulated interference when UE derives CSI feedback and takes values in the range of [0 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225 0.2500 0.300 0.350 0.400 0.450 0.500 0.600 0.700 0.800 0.900 1.000 1.200 1.400 1.600 1.800 2.000] in linear scale. 
A UE should not expect the configuration of CSI-RS and/or zero-power CSI-RS and PMCH in the same subframe of a serving cell. 

------------------------------------------------------------------------------------------------------------------------------------------------

5
Conclusions
In this paper we have discussed further details on CQI definition and IMR utilization. We have been observing that from network overhead perspective the per-CSI process IMR configuration is hard to achieve. Our simulations show that particularly in finite buffer, the scaling of intra CoMP measurement set interference is beneficial, also when CoMP cluster IMR is utilized. 

Our main conclusions are captured as follows:
Proposals:

· Adopt UE interference emulation in the CQI definition.

· Extend the range of P_c in order toallow the UE scaling of CoMP cluster interference.

· Introduce the scaling of intra CoMP measurement set interference.
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Appendix 1 – CSI-RS based CQI reporting details in TS36.213

------------------------------------------------------------------------------------------------------------------------------------------------
In the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, PMI and RI:

· The first 3 OFDM symbols are occupied by control signalling

· No resource elements used by primary or secondary synchronisation signals or PBCH

· CP length of the non-MBSFN subframes

· Redundancy Version 0

· If CSI-RS is used for channel measurements, the ratio of PDSCH EPRE to CSI-RS EPRE is as given in Section 7.2.5 
· For transmission mode 9 CSI reporting:
· CRS REs are as in non-MBSFN subframes; 
· If the UE is configured for PMI/RI reporting, the UE-specific reference signal overhead is consistent with the most recent reported rank; and PDSCH signals on antenna ports 
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 is a vector of symbols from the layer mapping in section 6.3.3.2 of [3], 
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. The corresponding PDSCH signals transmitted on antenna ports 
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 would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in section 7.2.5
· Assume no REs allocated for CSI-RS and zero-power CSI-RS

· Assume no REs allocated for PRS
· The PDSCH transmission scheme given by Table 7.2.3-0 depending on the transmission mode currently configured for the UE (which may be the default mode).  

· If CRS is used for channel measurements, the ratio of PDSCH EPRE to cell-specific RS EPRE is as given in Section 5.2 with the exception of 
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[dB] for any modulation scheme, if the UE is configured with transmission mode 2 with 4 cell-specific antenna ports, or transmission mode 3 with 4 cell-specific antenna ports and the associated RI is equal to one; 
· 
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[dB] for any modulation scheme and any number of layers, otherwise. 
The shift 
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is given by the parameter nomPDSCH-RS-EPRE-Offset which is configured by higher-layer signalling. 

--------------------------------------------------------- text omitted ---------------------------------------------------------------------

7.2.5
Channel-State Information – Reference Signal (CSI-RS) definition

The following parameters for CSI-RS are configured via higher layer signaling:

· Number of CSI-RS ports.  The allowable values and port mapping are given in Section 6.10.5 of [3].
· CSI RS Configuration (see Table 6.10.5.2-1 and Table 6.10.5.2-2 in [3])

· CSI RS subframe configuration 
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.  The allowable values are given in Section 6.10.5.3 of [3].
· Subframe configuration period 
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. The allowable values are given in Section 6.10.5.3 of [3]. 

· Subframe offset 
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.  The allowable values are given in Section 6.10.5.3 of [3].

· UE assumption on reference PDSCH transmitted power for CSI feedback 
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. 
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is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback and takes values in the range of [-8, 15] dB with 1 dB step size, where the PDSCH EPRE corresponds to the symbols for which the ratio of the PDSCH EPRE to the cell-specific RS EPRE is denoted by 
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, as specified in Table 5.2-2 and Table 5.2-3.

A UE should not expect the configuration of CSI-RS and/or zero-power CSI-RS and PMCH in the same subframe of a serving cell. 

------------------------------------------------------------------------------------------------------------------------------------------------

Appendix 2 – CSI-RS configuration parameters in TS36.331

------------------------------------------------------------------------------------------------------------------------------------------------

CSI-RS-Config information elements
-- ASN1START

CSI-RS-Config-r10 ::=

SEQUENCE {


csi-RS-r10




CHOICE {



release





NULL,



setup





SEQUENCE {




antennaPortsCount-r10


ENUMERATED {an1, an2, an4, an8},




resourceConfig-r10



INTEGER (0..31),




subframeConfig-r10



INTEGER (0..154),




p-C-r10






INTEGER (-8..15)



}


}















OPTIONAL,


-- Need ON


zeroTxPowerCSI-RS-r10

CHOICE {



release





NULL,



setup





SEQUENCE {




zeroTxPowerResourceConfigList-r10
BIT STRING (SIZE (16)),




zeroTxPowerSubframeConfig-r10

INTEGER (0..154)



}


}















OPTIONAL


-- Need ON

}

-- ASN1STOP

	CSI-RS-Config field descriptions

	antennaPortsCount

Parameter represents the number of antenna ports used for transmission of CSI reference signals where an1 corresponds to 1, an2 to 2 antenna ports etc. see TS 36.211 [21, 6.10.5].

	p-C

Parameter: 
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, see TS 36.213 [23, 7.2.5].

	resourceConfig

Parameter: CSI reference signal configuration, see TS 36.211 [21, table 6.10.5.2-1 and 6.10.5.2-2].

	subframeConfig

Parameter: 
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	zeroTxPowerResourceConfigList

Parameter: ZeroPowerCSI-RS, see TS 36.211 [21, 6.10.5.2].

	zeroTxPowerSubframeConfig

Parameter: 
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, see TS 36.211 [21, table 6.10.5.3-1].
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Appendix 3 – Simulation assumptions
	Parameter
	Value

	
	

	Simulation case
	CoMP Scenario 3 Conf 1  ITU UMa for macro, UMi for picos

	Carrier frequency
	2.00 GHz

	Deployment scenarios
	CoMP Scenario 3 Conf 1 according to 36.819. Coordinated points 1 macro + 4 picos

	Antenna configuration
	2 Tx XPOL, 2 Rx XPOL

	CoMP reporting threshold
	6dB (RSRP)

Max. 2 reported points 

	Number of UEs
	CoMP Scenario 3 Conf 1: 25UE / macro geographical area / Uniform UE dropping

	Transmission scheme
	2x2 SU-MIMO with  rank adaptation

	UE receiver
	Option 1

	Channel estimation for feedback
	Ideal

	Channel estimation for demodulation
	Realistic (AVI table)

	UE Feedback
	Rank indicator

Subband CQI (6 PRB) and wideband PMI (Release 8 CB), 6 ms delay and 10ms interval

ACK/NACK, delay 6 ms

	Scheduler
	TD-FD: PF-PF

	Traffic model
	Finite buffer, FTP model 1, call arrival rate 1 UE / second / point, buffer size 0.5Mbytes

	Reference symbol overhead
	CRS: 2 CRS Rel´8 legacy overhead

DM-RS: 12/24 RE/PRB for 1-2/3-8 orthogonal DM-RS ports

CSI-RS: 1 RE/port/PRB per 10 ms

	Control channel
	Only overhead modelled: 3 OFDM symbols

	HARQ
	Max 4 retransmission, chase combining


_1379983959.unknown

_1384002547.unknown

_1384004584.unknown

_1384005320.unknown

_1384004560.unknown

_1379984896.unknown

_1293384350.unknown

_1379807556.unknown

_1379898358.unknown

_1283774080.unknown

_1283774157.unknown

_1232264273.unknown

_1283604539.unknown

