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1 Introduction

At Athens meeting, the inclusion of the demodulation requirements for colliding CRS with non-MBSFN-ABS is extensively discussed. In this paper, we further discuss this issue, and share our view on CSI/demodulation requirements under colliding CRS with non-MBSFN ABS configuration. 
2 The importance of Non-MBSFN ABS configuration with colliding CRS

In LTE Rel8/9/10, the CRS’s positition is related to cell Id. When two ports are used, the frequency reuse factor is three. In order to gurantee the Macro performance, the CRS’s position of adjacent Macro is not colliding in general, as shown in Figure 2. When one pico is deployed in the real network, it at least has three neighbour Macros, which is shown in Figure 1. In other words, the pico CRS is always colliding with some of the Macro. It may be possible to avoid the pico colliding with the its own macro in some simple and special scenarios. Even in this case, the interference coming from colliding CRS can only be allivated, and can not be avoided. When multiple picos and irregular/uncoordinate deployement are taken, the problem becomes more complex. The interference can not be omitted. It will be a challenging task for an operator to avoid CRS colliding. In order to gurantee the eICIC work well with the practical system, RAN 4 shall consider the worst case for the assumption to make the system work in practice.
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Figure 1: Deployment example for Macro and Pico
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Figure 2: One example for the CRS position of macro and pico
Observation 1: Colliding CRS can not be avoided in real network deployment.
3 Performance for colliding CRS

3.1 PDCCH performance

At Athens meeting, different companies propose simulation results for PDCCH. The results are consolidated in Table 1. Intel, Huawei and Ericsson’s results are obtained based on [2], [4] and [3], repectively. The simulation results are captured in [1]. The difference of PDCCH performance with colliding CRS and non-colliding CRS are also listed. When the performance with colliding CRS is better than that of non-colliding CRS, it is marked with “green” color. From Table 1, we can see that for CFI=2, CCE=4, in most cases, the performance with colliding CRS is better than that with non-colliding CRS. For CFI=3 and CCE=8, the performance with colliding has some degradation, but the gap is within 1 dB. From the comparision, we can see that the PDCCH performance with colliding CRS is comparable with that with non-colliding CRS. 
Table 1: PDCCH performance for eICIC


[image: image3.wmf]CFI=2, 

4CCE, 

non-

colliding 

CRS

CFI=2, 

4CCE, 

colliding 

CRS

Difference 

b/w 

colliding 

CRS and 

non-

colliding 

CRS

CFI=3, 

8CCE, 

non-

colliding 

CRS

CFI=3, 

8CCE, 

colliding 

CRS

Difference 

b/w

 Colliding 

CRS and 

non-

colliding 

CRS

Intel

-2.07

-1.96

-0.11

-4.67

-4.52

-0.15

Huawei

-2.09

-2.55

0.46

-5.14

-4.95

-0.19

Ericsson

-1.16

-1.24

0.08

-4.4

-3.95

-0.45

Intel

-0.59

-1.3

0.71

-3.69

-3.68

-0.01

Huawei

-0.78

-1.81

1.03

-4.54

-4

-0.54

Ericsson

-0.04

-0.44

0.4

-3.63

-2.8

-0.83

Intel

3.15

1.22

1.93

-0.42

-1.54

1.12

Huawei

-

-

-

-

-

-

Ericsson

2.75

1.5

1.25

-1.4

-0.6

-0.8

I/N=1 dB

1% BLER SNR (dB)

I/N=5 dB

I/N=10 dB






Observation 2: PDCCH performance under colliding CRS is comparable with that of non-colliding CRS. 
3.2 PDSCH performance
PDSCH performance is simulated based on [5], the results based on practical link adaptation is given in Figure 3. From Figure 3, we can see that the performance with colliding CRS is very simiar to that with non-colliding CRS. The main concern of colliding CRS is that the feedback CQI tends to be conservative. It may result in the performance loss. But since the CRS interference is relatively stable, the CQI offset is easy to compensate at eNB. Moreover, in eICIC, it is in low speed scenarios. eNB has enough time for the compensation. 
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Figure 3: TM2 performance comparison between colliding CRS and non-colliding CRS
Observation 3: PDSCH performance under colliding CRS is comparable with that of non-colliding CRS with practical link adaptation.  
4 PDCCH/PCFICH and PDSCH test cases
Based on observation 1, 2 and 3, we have no way to avoid the CRS colliding CRS, and the PDCCH and PDSCH performance under colliding CRS is comparable with that under non-colliding CRS. Hence, it should be madedate to have the test cases for non-MBSFN ABS configuration under colliding CRS. In order to reduce the workload, it is not necessary to duplicate all the requirements of non-MBSFN ABS configuration under non-colliding CRS. We can consider only limit test cases for colliding CRS cases. The test cases for colliding CRS can be shown in Table 2. 
Table 2: Test cases for non-MBSFN under colliding CRS and non-colliding CRS
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Proposal 1: Not all the requirements will be duplicated for non-MBSFN with colliding CRS, and only limit test cases will be added in the demodulation performance and CSI performance requirements.
5 CSI requirements under colliding CRS
In [6], it is claimed that “CSI reporting is identical to Rel-8/9 regardless of whether CSI measurements are performed over P_CSI1 or P_CSI2.”
· Rel-8/9 requirements are already sufficient.
· No performance requirements are introduced for Rel-10 eICIC under colliding RS with non-MBSFN-ABS.
These claims don’t consider the ABS pattern impact on the performance requirements. Since ABS pattern is introduced, the CQI feeback periodicity and delay is different. As a result, both the performance in P_CSI1 and P_CSI2 restricted subframe is different from Rel8/9. This is also the main motivation to introduce the performance requirements for P_CSI2. Both for colliding CRS and non-colliding CRS, the conclusion is the same. 

Further, in Rel8/9, one CSI requirement may not be applicable both for P_CSI1 and P_CSI2, and it may need two separate requirements for P_CSI1 and P_CSI2. As observed in [7], when the baseline receiver is used, the same CQI will be feedback in P_CSI1 and P_CSI2 under colliding CRS. If Rel8/9 requirements are reused, it means that the same requirments will be applied for P_CSI1 and P_CSI2.  Assume with the feedback CQI in P_CSI2, the average BLER is just above the specified BLER for P_CSI2, i.e., 2% for PUCCH 1-0 under frequency-selective channel. Since the interference to the PDSCH of P_CSI1 is much lower than that of P_CSI2, the PDSCH performance in P_CSI1 is expected to be much better than that in P_CSI2. In other words, the BLER will be lower than 2% in P_CSI1 under the same condition. From the test point of view, this UE can not satisfy the performance requirement in P_CSI1, although the CQI can meet the requirement in P_CSI2. In order to gurantee the baseline receiver can meet the requirements in ABS subframe, the CSI requirement need to be modified in eICIC.  

As a summary, Rel8/Rel9 requirements are not sufficient. We need to redefine requirements for Rel10 both for colliding CRS and non-colliding CRS with non-MBSFN ABS configuration. We propose:
Proposal 2: Rel10 eICIC CSI requirements are different from that of Rel8/Rel9 under colliding CRS with non-MBSFN-ABS. Performance requirements need to be introduced for Rel-10 eICIC under colliding CRS with non-MBSFN-ABS. 
6 Summary
In this paper, we share our view on the PDCCH/PCFICH, PDSCH, PHICH and CSI performance requirements and tests under colliding CRS with non-MBSFN ABS configuration, we have the following observations:

Observation 1: Colliding CRS can not be avoided in real network deployment.

Observation 2: PDCCH performance under colliding CRS is comparable with that of non-colliding CRS. 
Observation 3: PDSCH performance under colliding CRS is comparable with that of non-colliding CRS with practical link adaptation.  
Based on the observations, we propose: 

Proposal 1: Not all the requirements will be duplicated for non-MBSFN with colliding CRS, and only limit test cases will be added in the demodulation performance and CSI performance requirements. 
Proposal 2:  Rel10 eICIC CSI requirements are different from that of Rel8/Rel9 under colliding CRS with non-MBSFN-ABS. Performance requirements need to be introduced for Rel-10 eICIC under colliding CRS with non-MBSFN-ABS. 
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