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1. Introduction
In this contribution we provide our views on the design of non-precoded CSI-RS for elevation beamforming and FD-MIMO according to the directions in the WID.
2. Non precoded CSI-RS
Power boosting:
The issue of power boosting in the context of CSI-RS design is not new – in Rel-10 timeframe it was considered whether 9dB of power boosting is possible for a pure TDM/FDM design of 8Tx CSI-RS. In response to an LS from RAN1, the RAN4 reply stated specifically that due to issues concerning phase noise and PA intermodulation products, it is preferable to avoid CSI-RS boosting of 9dB. More details on the issue can be found in [1]. The previous study on CSI-RS power boosting is still applicable and it is reasonable to assume a power boosting of 6dB for Rel-13 CSI-RS design.
Proposal-1: Consider CSI-RS power boosting of 6dB for Rel-13 CSI-RS design
CSI-RS density:

The issue of CSI-RS density is not new in RAN1 – this was extensively studied in Rel-10. It was agreed in RAN1 to evaluate CSI-RS densities of 1, 1.5 and 2 REs/port/PRB. At the end after extensive debate between a density of 1.5 and 1 RE/PRB/port, it was agreed to have a density of 1 RE/port/PRB for the 8Tx case. The main issues for consideration in the determination of CSI-RS density is the channel estimation performance and the impact to legacy UEs. Even though the fundamental issues remain the same and are still valid some differences in comparison to Rel-10 are worth noting. The CSI-RS boosting as mentioned above is further reduced by 3dB in comparison to Rel-10 considering 16Tx. The reuse factor, which was thought to be essential in Rel-10 for enabling channel estimation performance, is further limited due to the need for more CSI-RS REs (as also mentioned in [2]). The usage of CSI-RS has also been extended from just determination of CSI feedback to fine time tracking for quasi co-location purposes. All this clearly points to the fact that reducing CSI-RS density further from 1 RE/port/PRB is a risky proposition in practice.
Proposal-2: Consider a 1 RE/port/PRB density as the starting point for Rel-13 CSI-RS design

CSI-RS RE mapping:

[image: image1.emf]0 1 2 3 4 5 6 7 8 910111213

0 1

4 5

0 1 0 1 0 1

4 5 4 5 4 5

0 1

4 5

2 3

6 7

2 3 2 3 0 1

4 5 4 5 4 5

2 3

4 5

Normal CP, FDD and TDD


Figure 1: 8Tx CSI-RS (5 patterns) from Rel-10
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Figure 2: 16Tx CSI-RS (1 pattern) within 2 adjacent symbols
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Figure 3: 16Tx CSI-RS (2 patterns) within a subframe
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Figure 4: 16Tx CSI-RS across subframes (5 patterns in combination with Figure 3) 
The legacy impact is an important consideration for CSI-RS pattern determination. In order to cause no impact to Rel-10 UEs it is beneficial to map a Rel-13 CSI-RS to the existing 40 REs/PRB that can be configurable with Rel-10 specifications. In the following we assume that in Rel-13 a CSI-RS is constrained to REs that fall within this existing set of 40 REs/PRB. 

The case of 16Tx CSI-RS is the most challenging in terms of resources so we will use this case as an example in the rest of the contribution. Note that in Rel-10, a 8Tx CSI-RS is mapped to two consecutive symbols in a subframe – as in Figure 1. Figure 2 shows the 16Tx CSI-RS pattern if we constrain a 16Tx CSI-RS to map to two neighbouring symbols. In this case only a single 16Tx CSI-RS can be mapped within a subframe – however as in Rel-10 this mapping is very robust to UE speed (the 8 remaining REs in the symbols 9, 10 can also be used for CSI-RS). Figure 3 shows two possible 16Tx CSI-RS patterns if we constrain a 16Tx CSI-RS to map to the available set of 40 REs within a subframe. In this case 2 CSI-RS patterns can be packed within the set of 40 REs –and the impact due to the change of the channel across the OFDM symbols due to UE speed will affect the quality of CSI feedback which may be within the range of tolerace. Figure 4 shows 5 possible 16Tx CSI-RS patterns if we allow a 16Tx CSI-RS pattern to span across 2 subframes. In this case, in addition to UE speed, the residual frequency offset error, will affect the quality of CSI feedback and a study of this impact will be beneficial to understand the practicality of this option. In initial link simulations we observe that mapping a 16Tx CSI-RS across two consecutive subframes is quite robust to UE velocity (see Figure 5, simulation assumptions in Table 1). 
Proposal-3: Consider evaluation of CSI-RS RE mapping across subframes with reference to UE speed and residual frequency offset error 
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Figure 5: Comparison of link throughput performance of two 16 Tx CSI-RS patterns – pattern A as in Figure 2 where 16 ports are sounded within two consecutive OFDM symbols, pattern B is the case where 8 out of 16 ports are sounded in sub-frame ‘n’ and the remaining 8 ports are sounded in sub-frame ‘n+1’.
3. Conclusion
Proposal-1: Consider CSI-RS power boosting of 6dB for Rel-13 CSI-RS design
Proposal-2: Consider a 1 RE/port/PRB density as the starting point for Rel-13 CSI-RS design

Proposal-3: Consider evaluation of CSI-RS RE mapping across subframes with reference to UE speed and residual frequency offset error
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Appendix
Table 1: Link simulation assumptions

	
	Parameters

	Channel
	3D-UMa-LOS

	eNB Tx antenna configuration
	(8,4,2,16), sub-array

	Polarized antenna modeling
	Model -2 from 36.873

	User Pairing
	Random

	System bandwidth
	10MHz (50 PRBs)

	Carrier Frequency 
	2GHz

	UE Speed 
	3, 30 km/h

	UE distribution 
	Following 36.873

	UE array orientation
	ΩUT,a uniformly distributed on [0,360] degree, ΩUT,b = 90 degree, ΩUT,g = 0 degree

	UE antenna pattern
	Isotropic antenna gain pattern A’(θ’,ф’) = 1

	Receiver 
	Ideal MMSE

	UE Rx antenna configuration
	2 Rx cross-polarized (Polarization orientation uniformed distributed)

	CSI feedback
	Codebook based PMI and CQI (with fixed rank=2), W1 payload size 7 bits, W2 payload size 4 bits

	Frequency error
	0
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				Other
Config.

		8 
CSI-RS
ports		Normal
 CP				Normal CP																														Normal CP, FDD and TDD																														Normal CP, TDD specific

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13														Normal CP

																																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																								DMRS

																																																																																																								CRS port0/1

																																																																																																								CRS port2/3

																																																																																																								PMI-RS port 0 and 1

																																																																																																								PMI-RS port 2 and 3

																																																																																																								PMI-RS port 4 and 5

																																																																																																								PMI-RS port 6 and 7

				Extended
 CP				Extended CP																														Extended CP w/o port5,																														Extended CP w/o port2,3,5																																								Normal CP

								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11																		0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																														DMRS

				Other
Config.																																																																																																										CRS (serving cell), 4 ports

																																																																																																														CRS (neighbor cell), 2 ports

																																																																																																												Normal subframe

																																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

								IMR																														PDSCH config - 1 (serving cell), PQI="00"																																				PDSCH config-3 (neighbor cell -1 ), PQI=10

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13										0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																														DMRS: same position for neighbor or serving cell

																																																																																																														CRS (serving cell), 4 ports

																																																																																																														CRS (neighbor cell -1), 2 ports

																																																																																																														CRS (neighbor cell -2), 4 ports

																																																																																																														PDCCH of serving cell

																																																																																																														PDCCH of neighbor cell 1

																																																																																																														PDCCH of neighbor cell 2

																																																																																																														ZP CSI-RS of serving cell

																																																																																																														ZP CSI-RS of neighbor cell -1

																																																																																																														ZP CSI-RS of neighbor cell -2

																																																																																																												MBSFN subframe

																CRS																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

																PDCCH

																DMRS

																Configured IMR																						PDSCH config-2 (neighbor cell -2 ), PQI=01																																				PDSCH config-4 (neighbor cell -1), PQI=11

																																						0		1		2		3		4		5		6		7		8		9		10		11		12		13										0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																						0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																								CRS

																																																																								PDCCH

																																																																								DMRS

																																																																								IER1

																																																																								IER2

																Normal CP, FDD and TDD																																Normal CP, FDD and TDD

																0		1		2		3		4		5		6		7		8		9		10		11		12		13						0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																		0		1																														0		1

																																		4		5																														4		5

																										0		1						0		1				0		1																								8		9

																										4		5						4		5				4		5																								12		13

																																		0		1																														2		3

																																		4		5																														6		7

																																		2		3																														10		11

																																		6		7																														14		15

																										2		3						2		3				0		1

																										4		5						4		5				4		5

																																		2		3

																																		4		5

																Normal CP, FDD and TDD																																Normal CP, FDD and TDD

																0		1		2		3		4		5		6		7		8		9		10		11		12		13						0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																		0		1																														0		1

																																		4		5																														4		5

																										0		1						0		1				8		9																0		1						8		9				8		9

																										4		5						4		5				12		13																4		5						12		13				12		13

																																		8		9																														8		9

																																		12		13																														12		13

																																		2		3																														2		3

																																		6		7																														6		7

																										2		3						2		3				10		11																2		3						10		11				10		11

																										6		7						6		7				14		15																6		7						14		15				14		15

																																		10		11																														10		11

																																		14		15																														14		15



&L&G&C&F&RSecurity Level:
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Template

		

		2 
CSI-RS
ports		Normal
 CP				Normal CP																														Normal CP,w/o port5,																														Normal CP, w/o port2,3

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13

				Extended
 CP				Extended CP																														Extended CP w/o port5,																														Extended CP w/o port2,3,5

								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11

				Other
Config.

		4 
CSI-RS
ports		Normal
 CP				Normal CP																														Normal CP,w/o port5,																														Normal CP, w/o port2,3

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13

				Extended
 CP				Extended CP																														Extended CP w/o port5,																														Extended CP w/o port2,3,5

								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11

				Other
Config.

		8 
CSI-RS
ports		Normal
 CP				Normal CP																														Normal CP, FDD and TDD																														Normal CP, TDD specific

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13														Normal CP

																																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																								DMRS

																																																																																																								CRS port0/1

																																																																																																								CRS port2/3

																																																																																																								PMI-RS port 0 and 1

																																																																																																								PMI-RS port 2 and 3

																																																																																																								PMI-RS port 4 and 5

																																																																																																								PMI-RS port 6 and 7

				Extended
 CP				Extended CP																														Extended CP w/o port5,																														Extended CP w/o port2,3,5																																								Normal CP

								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11																		0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																														DMRS

				Other
Config.																																																																																																										CRS (serving cell), 4 ports

																																																																																																														CRS (neighbor cell), 2 ports

																																																																																																												Normal subframe

																																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

								IMR																														PDSCH config - 1 (serving cell), PQI="00"																																				PDSCH config-3 (neighbor cell -1 ), PQI=10

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13										0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																														DMRS: same position for neighbor or serving cell

																																																																																																														CRS (serving cell), 4 ports

																																																																																																														CRS (neighbor cell -1), 2 ports

																																																																																																														CRS (neighbor cell -2), 4 ports

																																																																																																														PDCCH of serving cell

																																																																																																														PDCCH of neighbor cell 1

																																																																																																														PDCCH of neighbor cell 2

																																																																																																														ZP CSI-RS of serving cell

																																																																																																														ZP CSI-RS of neighbor cell -1

																																																																																																														ZP CSI-RS of neighbor cell -2

																																																																																																												MBSFN subframe

																CRS																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

																PDCCH

																DMRS

																Configured IMR																						PDSCH config-2 (neighbor cell -2 ), PQI=01																																				PDSCH config-4 (neighbor cell -1), PQI=11

																																						0		1		2		3		4		5		6		7		8		9		10		11		12		13										0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																						0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																								CRS

																																																																								PDCCH

																																																																								DMRS

																																																																								IER1

																																																																								IER2
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MBSFN

		

		MBSFN Subframe																										MBSFN Subframe

		0		1		2		3		4		5		6		7		8		9		10		11				0		1		2		3		4		5		6		7		8		9		10		11






_1500986249.xls
Template (2)

		

		2 
CSI-RS
ports		Normal
 CP				Normal CP																														Normal CP,w/o port5,																														Normal CP, w/o port2,3

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13

				Extended
 CP				Extended CP																														Extended CP w/o port5,																														Extended CP w/o port2,3,5

								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11

				Other
Config.

		4 
CSI-RS
ports		Normal
 CP				Normal CP																														Normal CP,w/o port5,																														Normal CP, w/o port2,3

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13

				Extended
 CP				Extended CP																														Extended CP w/o port5,																														Extended CP w/o port2,3,5

								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11

				Other
Config.

		8 
CSI-RS
ports		Normal
 CP				Normal CP																														Normal CP, FDD and TDD																														Normal CP, TDD specific

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13														Normal CP

																																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																								DMRS

																																																																																																								CRS port0/1

																																																																																																								CRS port2/3

																																																																																																								PMI-RS port 0 and 1

																																																																																																								PMI-RS port 2 and 3

																																																																																																								PMI-RS port 4 and 5

																																																																																																								PMI-RS port 6 and 7

				Extended
 CP				Extended CP																														Extended CP w/o port5,																														Extended CP w/o port2,3,5																																								Normal CP

								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11																		0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																														DMRS

				Other
Config.																																																																																																										CRS (serving cell), 4 ports

																																																																																																														CRS (neighbor cell), 2 ports

																																																																																																												Normal subframe

																																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

								IMR																														PDSCH config - 1 (serving cell), PQI="00"																																				PDSCH config-3 (neighbor cell -1 ), PQI=10

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13										0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																														DMRS: same position for neighbor or serving cell

																																																																																																														CRS (serving cell), 4 ports

																																																																																																														CRS (neighbor cell -1), 2 ports

																																																																																																														CRS (neighbor cell -2), 4 ports

																																																																																																														PDCCH of serving cell

																																																																																																														PDCCH of neighbor cell 1

																																																																																																														PDCCH of neighbor cell 2

																																																																																																														ZP CSI-RS of serving cell

																																																																																																														ZP CSI-RS of neighbor cell -1

																																																																																																														ZP CSI-RS of neighbor cell -2

																																																																																																												MBSFN subframe

																CRS																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

																PDCCH

																DMRS

																Configured IMR																						PDSCH config-2 (neighbor cell -2 ), PQI=01																																				PDSCH config-4 (neighbor cell -1), PQI=11

																																						0		1		2		3		4		5		6		7		8		9		10		11		12		13										0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																						0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																								CRS

																																																																								PDCCH

																																																																								DMRS

																																																																								IER1

																																																																								IER2

																Normal CP, FDD and TDD																																Normal CP, FDD and TDD

																0		1		2		3		4		5		6		7		8		9		10		11		12		13						0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																		0		1																														0		1

																																		4		5																														4		5

																										0		1						0		1				0		1																								8		9

																										4		5						4		5				4		5																								12		13

																																																																		2		3

																																																																		6		7

																																		2		3																														10		11

																																		6		7																														14		15

																										2		3						2		3				0		1

																										4		5						4		5				4		5

																Normal CP, FDD and TDD																																Normal CP, FDD and TDD

																0		1		2		3		4		5		6		7		8		9		10		11		12		13						0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																		0		1																														0		1

																																		4		5																														4		5

																										0		1						0		1				8		9																0		1						8		9				8		9

																										4		5						4		5				12		13																4		5						12		13				12		13

																																		8		9																														8		9

																																		12		13																														12		13

																																		2		3																														2		3

																																		6		7																														6		7

																										2		3						2		3				10		11																2		3						10		11				10		11

																										6		7						6		7				14		15																6		7						14		15				14		15

																																		10		11																														10		11

																																		14		15																														14		15
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Template

		

		2 
CSI-RS
ports		Normal
 CP				Normal CP																														Normal CP,w/o port5,																														Normal CP, w/o port2,3

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13

				Extended
 CP				Extended CP																														Extended CP w/o port5,																														Extended CP w/o port2,3,5

								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11

				Other
Config.

		4 
CSI-RS
ports		Normal
 CP				Normal CP																														Normal CP,w/o port5,																														Normal CP, w/o port2,3

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13

				Extended
 CP				Extended CP																														Extended CP w/o port5,																														Extended CP w/o port2,3,5

								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11

				Other
Config.

		8 
CSI-RS
ports		Normal
 CP				Normal CP																														Normal CP, FDD and TDD																														Normal CP, TDD specific

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13														Normal CP

																																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																								DMRS

																																																																																																								CRS port0/1

																																																																																																								CRS port2/3

																																																																																																								PMI-RS port 0 and 1

																																																																																																								PMI-RS port 2 and 3

																																																																																																								PMI-RS port 4 and 5

																																																																																																								PMI-RS port 6 and 7

				Extended
 CP				Extended CP																														Extended CP w/o port5,																														Extended CP w/o port2,3,5																																								Normal CP

								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11																		0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																														DMRS

				Other
Config.																																																																																																										CRS (serving cell), 4 ports

																																																																																																														CRS (neighbor cell), 2 ports

																																																																																																												Normal subframe

																																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

								IMR																														PDSCH config - 1 (serving cell), PQI="00"																																				PDSCH config-3 (neighbor cell -1 ), PQI=10

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13										0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																														DMRS: same position for neighbor or serving cell

																																																																																																														CRS (serving cell), 4 ports

																																																																																																														CRS (neighbor cell -1), 2 ports

																																																																																																														CRS (neighbor cell -2), 4 ports

																																																																																																														PDCCH of serving cell

																																																																																																														PDCCH of neighbor cell 1

																																																																																																														PDCCH of neighbor cell 2

																																																																																																														ZP CSI-RS of serving cell

																																																																																																														ZP CSI-RS of neighbor cell -1

																																																																																																														ZP CSI-RS of neighbor cell -2

																																																																																																												MBSFN subframe

																CRS																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

																PDCCH

																DMRS

																Configured IMR																						PDSCH config-2 (neighbor cell -2 ), PQI=01																																				PDSCH config-4 (neighbor cell -1), PQI=11

																																						0		1		2		3		4		5		6		7		8		9		10		11		12		13										0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																						0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																								CRS

																																																																								PDCCH

																																																																								DMRS

																																																																								IER1

																																																																								IER2



&L&G&C&F&RSecurity Level:

&L&D&CHUAWEI Confidential&RPage&Pof&N



MBSFN

		

		MBSFN Subframe																										MBSFN Subframe

		0		1		2		3		4		5		6		7		8		9		10		11				0		1		2		3		4		5		6		7		8		9		10		11






_1500984560.xls
Template (2)

		

		2 
CSI-RS
ports		Normal
 CP				Normal CP																														Normal CP,w/o port5,																														Normal CP, w/o port2,3

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13

				Extended
 CP				Extended CP																														Extended CP w/o port5,																														Extended CP w/o port2,3,5

								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11

				Other
Config.

		4 
CSI-RS
ports		Normal
 CP				Normal CP																														Normal CP,w/o port5,																														Normal CP, w/o port2,3

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13

				Extended
 CP				Extended CP																														Extended CP w/o port5,																														Extended CP w/o port2,3,5

								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11

				Other
Config.

		8 
CSI-RS
ports		Normal
 CP				Normal CP																														Normal CP, FDD and TDD																														Normal CP, TDD specific

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13														Normal CP

																																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																								DMRS

																																																																																																								CRS port0/1

																																																																																																								CRS port2/3

																																																																																																								PMI-RS port 0 and 1

																																																																																																								PMI-RS port 2 and 3

																																																																																																								PMI-RS port 4 and 5

																																																																																																								PMI-RS port 6 and 7

				Extended
 CP				Extended CP																														Extended CP w/o port5,																														Extended CP w/o port2,3,5																																								Normal CP

								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11																		0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																														DMRS

				Other
Config.																																																																																																										CRS (serving cell), 4 ports

																																																																																																														CRS (neighbor cell), 2 ports

																																																																																																												Normal subframe

																																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

								IMR																														PDSCH config - 1 (serving cell), PQI="00"																																				PDSCH config-3 (neighbor cell -1 ), PQI=10

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13										0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																														DMRS: same position for neighbor or serving cell

																																																																																																														CRS (serving cell), 4 ports

																																																																																																														CRS (neighbor cell -1), 2 ports

																																																																																																														CRS (neighbor cell -2), 4 ports

																																																																																																														PDCCH of serving cell

																																																																																																														PDCCH of neighbor cell 1

																																																																																																														PDCCH of neighbor cell 2

																																																																																																														ZP CSI-RS of serving cell

																																																																																																														ZP CSI-RS of neighbor cell -1

																																																																																																														ZP CSI-RS of neighbor cell -2

																																																																																																												MBSFN subframe

																CRS																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

																PDCCH

																DMRS

																Configured IMR																						PDSCH config-2 (neighbor cell -2 ), PQI=01																																				PDSCH config-4 (neighbor cell -1), PQI=11

																																						0		1		2		3		4		5		6		7		8		9		10		11		12		13										0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																						0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																								CRS

																																																																								PDCCH

																																																																								DMRS

																																																																								IER1

																																																																								IER2

																Normal CP, FDD and TDD																																Normal CP, FDD and TDD

																0		1		2		3		4		5		6		7		8		9		10		11		12		13						0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																		0		1																														0		1

																																		4		5																														4		5

																										0		1						0		1				0		1																								8		9

																										4		5						4		5				4		5																								12		13

																																																																		2		3

																																																																		6		7

																																		2		3																														10		11

																																		6		7																														14		15

																										2		3						2		3				0		1

																										4		5						4		5				4		5
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Template

		

		2 
CSI-RS
ports		Normal
 CP				Normal CP																														Normal CP,w/o port5,																														Normal CP, w/o port2,3

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13

				Extended
 CP				Extended CP																														Extended CP w/o port5,																														Extended CP w/o port2,3,5

								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11

				Other
Config.

		4 
CSI-RS
ports		Normal
 CP				Normal CP																														Normal CP,w/o port5,																														Normal CP, w/o port2,3

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13

				Extended
 CP				Extended CP																														Extended CP w/o port5,																														Extended CP w/o port2,3,5

								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11

				Other
Config.

		8 
CSI-RS
ports		Normal
 CP				Normal CP																														Normal CP, FDD and TDD																														Normal CP, TDD specific

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13														Normal CP

																																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																								DMRS

																																																																																																								CRS port0/1

																																																																																																								CRS port2/3

																																																																																																								PMI-RS port 0 and 1

																																																																																																								PMI-RS port 2 and 3

																																																																																																								PMI-RS port 4 and 5

																																																																																																								PMI-RS port 6 and 7

				Extended
 CP				Extended CP																														Extended CP w/o port5,																														Extended CP w/o port2,3,5																																								Normal CP

								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11								0		1		2		3		4		5		6		7		8		9		10		11																		0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																														DMRS

				Other
Config.																																																																																																										CRS (serving cell), 4 ports

																																																																																																														CRS (neighbor cell), 2 ports

																																																																																																												Normal subframe

																																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

								IMR																														PDSCH config - 1 (serving cell), PQI="00"																																				PDSCH config-3 (neighbor cell -1 ), PQI=10

								0		1		2		3		4		5		6		7		8		9		10		11		12		13				0		1		2		3		4		5		6		7		8		9		10		11		12		13										0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																																																														DMRS: same position for neighbor or serving cell

																																																																																																														CRS (serving cell), 4 ports

																																																																																																														CRS (neighbor cell -1), 2 ports

																																																																																																														CRS (neighbor cell -2), 4 ports

																																																																																																														PDCCH of serving cell

																																																																																																														PDCCH of neighbor cell 1

																																																																																																														PDCCH of neighbor cell 2

																																																																																																														ZP CSI-RS of serving cell

																																																																																																														ZP CSI-RS of neighbor cell -1

																																																																																																														ZP CSI-RS of neighbor cell -2

																																																																																																												MBSFN subframe

																CRS																																																																																												0		1		2		3		4		5		6		7		8		9		10		11		12		13

																PDCCH

																DMRS

																Configured IMR																						PDSCH config-2 (neighbor cell -2 ), PQI=01																																				PDSCH config-4 (neighbor cell -1), PQI=11

																																						0		1		2		3		4		5		6		7		8		9		10		11		12		13										0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																						0		1		2		3		4		5		6		7		8		9		10		11		12		13

																																																																								CRS

																																																																								PDCCH

																																																																								DMRS

																																																																								IER1

																																																																								IER2
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MBSFN

		

		MBSFN Subframe																										MBSFN Subframe

		0		1		2		3		4		5		6		7		8		9		10		11				0		1		2		3		4		5		6		7		8		9		10		11






