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1 Introduction

In the previous Bucharest meeting, non-MBSFN ABS with colliding CRS is included in RLM requirement. In this contribution, PDSCH demodulation performance is further given for non-MBSFN ABS with colliding CRS. 
2 PDSCH performance for colliding/non-colliding non-MBSFN ABS
The PDSCH performance for colliding/non-colliding non-MBSFN ABS with FRC R.11 channel is given in Figure 1. From the simulation results, we can see that in most cases, the performance with colliding CRS is very similar to that with non-colliding CRS. With high interference, i.e., 10 dB, the performance with colliding CRS has some cross point with that of non-colliding CRS. With high SNR, the performance with colliding CRS is better than that with non-colliding CRS. While in the lower serving cell SNR, it is vice versa. For FRC PDSCH demodulation, two factors impact the detection performance, one is the accuracy of channel estimation and one is the interference in the data REs. For colliding cases, the CRS is polluted and result in lower accuracy of channel estimation, but data is clean without any interference. For non-colliding case, the CRS is clean and leads to higher accuracy of channel estimation, but the data REs are polluted by the CRS of aggressor cell. With high SNR, the channel accuracy is good enough, the interference in data REs play more important role in the demodulation performance. Hence, the performance with colliding CRS is expected to be better than that of non-colliding CRS. For lower SNR, the accuracy of channel estimation plays more important role in the demodulation performance. In this case, non-colliding case can achieve better performance since the CRS REs are clean. 
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Figure 1: PDSCH performance for R.11
For PDSCH performance in non-MBSFN ABS subframe with colliding CRS, the other main concern is the large bias between SNR of CRS RE and data RE, but the large bias has no great impact on the PDSCH performance. The reason lies into two facts: one fact is the interference is constant across the ABS and non-ABS, and the other fact is the UE speed is lower for extended range UEs. Hence, the bias is easy adjusted by outloop link adaptation for colliding CRS case. This analysis can be proved by the TM2 performance given in Figure 2. These results are based on practical link adaptation and simulation assumptions are given in [1]. From the simulation results, we can see that with practical link adaptation, the performance with colliding CRS is very simiar to that with non-colliding CRS. With practical link adaptation, the cross point between colliding CRS and non-colliding CRS observed in FRC can not be observed here, since it is more complex when practical link adaption is introduced. Besides the accuracy of channel estimation and interference, CQI mismatch also impacts on the performance. 
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Figure 2: TM2 performance with practical link adaptation for non-colliding and colliding CRS non-MBSFN ABS
Further, colliding CRS has less restriction on the network plan, Hence, we propose:
Proposal: Non-MBSFN ABS with colliding CRS shall be included in the UE demodulation requirement and test. 

3 Summary
In this contribution, PDSCH performance is given further for non-MBSFN ABS with colliding CRS. Simulation results show that the PDSCH performance with colliding CRS is very similar to that with non-colliding CRS. We propose:
Proposal: Non-MBSFN ABS with colliding CRS shall be included in the UE demodulation requirement and test. 
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