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1 Background
In RAN1 #53bis meeting, it was agreed that subchapter “Coordinated multiple point transmission and reception” is added in the skeleton [1] for LTE-A. In [2] and [3], it was also described some considerations for LTE-A CoMP (Coordinated multiple points) transmission and reception. The simulation results about multi point transmission and reception technology in [4] show that the significant gain can be obtained with CoMP, for both the average users and the cell-edge users. The results support that CoMP is a promising solution to achieve the LTE-A requirements on capacity, coverage and spectral efficiency for out-door and, especially, in-door scenarios. In [5], we also proposed some possible considerations for downlink CoMP. In this contribution, we further considered the complexity and impact on radio interface for several different potential CoMP antenna port mapping consideration.
2 Several Potential consideration on CoMP antenna port mapping
When the cooperation is performed in a single cell, which have been included in LTE Release 8, what may have difference is the transmitting scheme design. Here we mainly consider the complexity and the impact to radio interface for different CoMP consideration for inter-cell.（CoMP in same eNB or different eNB may have no standardization difference, as described in [3].） In LTE release 8, three type of antenna port has defined, cell-specific antenna port 0~3 ;  user-specific antenna port 5; MBSFN associated antenna port 4, the reference signal pattern for antenna port 0~3 and antenna port 5 for cell #1 and cell #2 is illustrated as follows. CoMP Scheme greatly depend on how to design it’s antenna port or how to reuses the exiting antenna port , (port 0~3 or pot 5). Here we considered several possible CoMP antenna port design method based on the different rule. 
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Figure 1 the reference signal pattern for cell #1 and cell #2 of LTE release 8
Scheme1:  Defining a newly user specific antenna port, such as antenna port6, and all cells in CoMP transmit same reference signal with the same reference signal pattern, and reference signal pattern in all the cell can be same, and CoMP is performed based on port6,    figure 2 gives an illustration for this scheme, and port5 and port6 will not exist simultaneously. 
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     Figure 2 a newly defined antenna port 6 is configured in cooperative resources in scheme1

Scheme2: The cooperative cell will map its user-specific reference signal according to service cell in the cooperative resource, and the CoMP is performed based on port5, shown in figure3
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 Figure3:  the reference signal pattern of user-specific port is mapped according to service cell #1

Scheme 3: the reference signal is not changed in the cooperative resources. Each CoMP cell transmits on cell-specific antenna ports, The Multi-antenna system can be seemed as an (N*Tr)*Re, where Tr is the antenna port number per cell; N is the cell Number in CoMP, Re is the  receive antenna number in UE. So in scheme3, the reference signal pattern in each CoMP cell is same as LTE Release 8, as illustrated in figure1.
Scheme 4: the reference signal pattern in each CoMP cell is also not changed in the cooperative resources. The difference compared with scheme3 is that, the CoMP is performed based on antenna port5, and UE assumes the antenna port 5 of different CoMP cell as antenna port 0~3.
Scheme5:  Each cooperative cells are mapped onto one of cell-specific antenna port of the service cell in cooperative resource. So in each cooperative cell, it just as newly defined a user-specific antenna port, shown as follows.
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Figure4: The cooperative cells port5 is mapped onto one of cell-specific antenna port of the service cell in cooperative resource.

Scheme6: in cooperative resources, the cooperative mapping its cell-specific reference signal as service cell. 
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Figure5: in cooperative resources, the cooperative mapping its cell-specific reference signal as service cell
3 Comparison of potential complexity and impact on Radio interface for above consideration 
In the following table, we compared the potential complexity and the impact on radio interface protocol for different considerations:
	Scheme
	Advantages
	Impact for Radio Interface and  system
	Impact for UE

	1
	1) No impact for LTE Release 8 antenna port

2 )Air-interface combining gain；  (When multi-port is added, MIMO process gain can be achieved)
	New antenna mode need to be informed explicitly
	UE must identify a newly defined reference signal pattern

	2
	1) No impact on the radio-interface 

2) can compatible with LTE  Release 8 UE。

3 )  Air-interface combining gain；（When extend to multi-port, MIMO process gain can be achieved)
	 Have some impact on user-specific reference signal hopping 
	No



	3
	The Multi-antenna system can be seemed as an (N*Tr)*Re, So higher order antenna gain can be achieved.  
	1 )At least the a new antenna mode and Cell ID need to inform to UE  

2) In multiplexing mode, the inform method of precoding vector need to be further considered.
	1) Need to perform channel estimation for all CoMP cells.  
2 )the detection algorithm may be too complexity 

3 )the computation of precoding vector need to be further considered

	4
	Multi antenna processing gain can be achieved without impact the current antenna port
	At least the new antenna mode and Cell ID need to inform to UE.
	UE must identify a newly defined reference signal pattern for channel estimation

	5
	1 )No impact on the radio-interface
2) Can compatible with LTE Release 8 UE。

3) Multi antenna processing gain can be achieved comparing to soft combination
4 ) channel condition of different cell can be identified without any downlink  control  signalling  

	1) The cell-specific reference signal of the service cell is interfered in the  cooperative resource 
2 )UE reporting channel condition for different cell 

3 )have some impact on cell-specific reference signal hopping
	No



	6
	1) No impact on the radio-interface
2) can compatible with LTE  Release 8 UE。

3)Multi antenna processing gain can be achieved


	1) The cell-specific reference signal of the service cell is interfered in the  cooperative resource 

2 )have some impact on cell-specific reference signal hopping
3 )impact the continuity of cell-specific reference signal in cooperative cell 
	No


Corresponding to the three approaches A, B, C mentioned in [3], the relationship of the above schemes and the approach A B C are list in the following table: 

	Approach
	  Description 
	 Corresponding scheme 

	A
	UE  have no  Delectability/measurability
No Downlink signaling of coordination
No Impact on RADIO INTERFACE spec.
	2（no extension port 5），
6

	B
	UE  have  Delectability/measurability
No Downlink signaling of coordination
UE reporting the channel conditions of different cell
	5

	C
	UE  have  Delectability/measurability
Need  Downlink signaling of coordination
UE reporting the channel conditions of different cell
	1
2（extend port5 to 5,6…）
3
4


From above analysis, in scheme 3, if the reference signal in different CoMP cell is completely orthogonal, the reference signal overhead will be too large and even if the reference signal is not completely orthogonal, each cell mapping the reference signal according the it’s own reference signal pattern, the UE must perform channel estimation for all the cell, the complexity is too high. And if each cell only use antenna port0, then it will no better than scheme 4. So Scheme 3 is not suggested for alternate scheme.  Both scheme 2 and 6 have no impact on Radio Interface, but scheme 6 will interference the reference signal of the service cell and also will interrupt the continuity of cooperative cell , Comparing these two schemes, scheme 2 is preferred more. Scheme 5 will interference the cell-specific reference signal of service cell too, but it has the advantage of using multi-antenna technology based on beam-forming. So which one is better between scheme 2 and scheme 5 need to be further considered. Scheme 1 and scheme 2 almost have same complexity, while scheme 1 will not impact the frequency hopping of user-specific reference signal as scheme2 does, but it need additional control signalling overhead ,so these two schemes are also need to be further considered. 

4 Conclusion
Based on above analysis, we suggested that: 

Since scheme3 have high impact both on radio-interface and UE complexity, it will not be considered as an alternated scheme for further study.

From the aspect of have no  impact the current LTE release 8 antenna port, scheme 1 and scheme4 will be preferred.

From the aspect of reduce the impact on radio-interface specification and UE complexity, scheme2 and scheme5 will be preferred.
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