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1 Introduction
The calibration of LTE release 8 evaluations [1,2] in ITU scenarios shows that:

· Downlink: LTE system can fulfil the cell IMT-A spectrum efficiency requirement in Indoor hotspot (InH) and Rural macro-cell (RMa) scenarios, but there are quite large gap to the requirement in Urban Micro-cell (UMi) and Urban Macro-cell (UMa) scenarios; 

· Uplink: LTE system can fulfil the cell IMT-A spectrum efficiency requirement in most scenarios except UMi scenarios. Although LTE FDD can satisfy the requirement in UMi with low PUCCH overhead assumption in UMi, but it cannot fulfil the requirement considering higher PUCCH overhead to support the necessary advanced downlink LTE-A feature. In addition, there is still some gap between LTE TDD results and the IMT-A requirement in UMi scenario.

In order to fulfil the requirements of ITU in the problematic scenarios (UMi and UMa), it’s suggested to use some advanced features in LTE-A in the ITU evaluation, e.g. CoMP and SDMA. This contribution also shows the evaluation results of a downlink CoMP joint-precoding (JP) scheme with 4 antennas at BS and a SDMA scheme with 8 antennas at BS, which shows that both schemes can exceed the ITU requirement. 
To support the advanced downlink features, higher uplink feedback overhead should be introduced in the uplink evaluation. In addition, to make LTE-A system competitive, advanced uplink feature of UL CoMP is suggested, with some realistic assumptions such as the arriving time impact and the receiver ISI model.
2 The downlink performance of CoMP and SDMA in ITU submission scenarios
Considering that the LTE R8 can fulfil the InH and RMa scenario very well, this contribution only gives the CoMP and SDMA results of ITU UMi and UMa. 
The antenna configuration is assumed of 8tx antennas for SDMA and 4tx antennas for CoMP, both with the antenna separation of half wavelength. CoMP JP is done with up to 3 sectors per user. Other assumptions please refer to the LTE R8 evaluations [1]. Detailed results are tabulated as follows:

Table 1. CoMP and SDMA results for LTE-A FDD
	Minimum technical requirements item
	Category
	Required value
	CoMP with 4 antennas at BS
	SDMA with 8 antennas at BS 

	
	Scenario
	Direction
	
	
	

	4.2.4.3.1
Cell spectral efficiency
(bit/s/Hz/cell)

	Urban Micro
	Downlink
	2.6
	3.32
	3.48

	
	Urban Macro
	Downlink
	2.2
	2.32
	2.67

	4.2.4.3.4
Cell edge user spectral efficiency
(bit/s/Hz)

	Urban Micro
	Downlink
	0.075
	0.104
	0.13 

	
	Urban Macro
	Downlink
	0.06
	0.062
	0.088


Obviously, these new LTE-A features as CoMP and SDMA are very useful and can improve the performance of LTE R8 significantly. 

3 Some considerations on the uplink evaluation in ITU submission scenarios

It should be noted that LTE-A has to rely on some new features to reach the IMT-A downlink requirement, which require more feedbacks for CSI and CQI. Since LTE R8 cannot satisfy the ITU downlink requirement in UMi and UMa scenarios, the higher feedback overhead in uplink is necessary to ensure the downlink performance. Therefore, it is suggested to assume higher PUCCH overhead in uplink evaluations in UMi and UMa scenarios. The detailed feedback design for LTE-A CoMP and SDMA is not ready in R10 yet, but it can be roughly assumed to have four times of CQI+PMI feedback while keeping the ACK/NAK feedback the same as in LTE, which in fact is not an aggressive assumption. For example of  FDD 10MHz bandwidth, suppose the overhead of PUCCH is 6 PRB in R8 (including 4PRB ACK/NAK and 2RB CQI+PMI), and the LTE-A overhead of CQI+PMI is 4 times of R8, the total overhead of PUCCH is 12PRB. 
Referring to R8 evaluation in [1, 2], LTE FDD cannot fulfil the IMT-A requirement in UMi scenario with 12PRB PUCCH overhead, which is the same conclusion for LTE TDD. Accordingly, some LTE-A uplink feature has to be introduced at least for UMi scenarios to meet the ITU requirement. To reach a competitive high uplink performance for LTE-A over the other IMT-A candidate systems, UL CoMP is preferred. However, to avoid the overestimation of UL CoMP evaluation performance, it is suggest not using ideal assumption. The impact of the arriving timing delay at coordinated sites should be taken into account, and the ISI model proposed in [3] should be used in the evaluation.
4 Conclusion
This contribution evaluates the LTE-A downlink performance of CoMP and SDMA in ITU UMi and ITU UMa scenarios, summarized as below:
· For downlink, both CoMP and SDMA can fulfil the ITU requirement in UMi and UMa scenarios; 
· To support the advanced LTE-A feature in downlink, higher uplink overhead has to be introduced in the uplink evaluation for UMi and UMa scenarios, for example of 12PRB PUCCH for 10MHz FDD.
· For uplink evaluation at least for UMi scenario, LTE-A advanced feature as UL CoMP is suggested to ensure the competence of LTE-A system. For UL CoMP evaluation, the realistic assumption should be adopted, including the multi-point arriving timing delay and ISI model at eNB receiver.
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