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1   Background
In RAN#76 meeting, new WI proposal: LTE CRS-IM performance requirements for single Rx chain UEs was approved [1]. As described in the WID, the work item has two phases:

· Phase I:

· Investigate the general impact of CRS-IM on power consumption, complexity and throughput gain for the UEs equipped with 1Rx chain 
· Investigate the feasibility of CRS-IM receivers for the UEs equipped with 1 RX chain

· Identify target scenarios including deployment scenarios, interference models, and others. 
· Reuse Rel-13/14 CRS-IM assumptions as the starting point.
· Identify reference CRS-IM receiver structure assumptions including at least number of cancelled interference cell(s)
· Evaluate the CRS-IM performance benefits for the Single RX chain UEs
· Phase II:

· After completion of Phase I, specify UE demodulation and CSI reporting performance requirements for the UEs equipped with 1 RX chain 

In this contribution, we focus on the phase 1 part, i.e. investigate the general impact of CRS-IM on power consumption, complexity and throughput gain for the UEs equipped with 1Rx chain.
2   Discussion

2.1   Comparison of different types of UEs
In Rel-13 and Rel-14, CRS-IM has already been considered for 2Rx and 4Rx respectively. Except for 2Rx and 4Rx, 1Rx is also considered in [1]. The scenario is the LTE IOT devices such as MTC, eMCT, NB-IoT or wearables such as FeMTC, 1Rx Cat 1 UE, which equipped only one single Rx chain in order to reduce the cost, power consumption and size. In conclusion, there may be two types of UEs:
· Type 1 UE: 1Rx with higher baseband capability

· Type 2 UE: 2Rx with lower baseband capability
The comparison for power consumption, complexity, throughput gain and cost for these two types of UEs should be considered.
For type 1 UE, high baseband capability means this type UE may include CRS-IM receiver or other types of non-linear interference suppression and cancellation receivers. For type 2 UE, lower baseband capability means this type UE may only capable of linear receivers or own some low complexity or reduced complexity non-linear receivers.
For example, the following combinations can be considered:
· Type 1 UE: 1Rx with CRS-IM receiver
· Type 2 UE: 2Rx with MMSE-IRC receiver
Or 
· Type 1 UE: 1Rx with CRS-IM receiver

· Type 2 UE: 2Rx with reduced complexity CRS-IM
As mentioned above, comparisons for power consumption, complexity, throughput gain and cost should be considered.
Proposal 1: Further comparisons should be considered for different types of UEs.
2.2   Impact of CRS-IM receiver
Power consumption
Power consumption for a UE mainly compromised by the RF part and Demod part. For RF part, 1Rx chain will reduce some power compared with 2Rx chain. However, for the UE power consumption, the main part is the transmitter PA, receiver part usually has less power consumption. In this case, the benefit is relative small.
Complexity
Regarding to the complexity, it commonly refers to baseband processing. With more baseband processing algorithms, the complexity is higher and the chip is larger and more expensive. In order to reduce the cost, complexity should be considered. However, for the cost of the chip, usually the soft buffer part occupies largest portion. Although we should take the complexity part into consideration, the weight should be considered carefully.
Throughput gain
According to some initial evaluations, the gain for 1Rx CRS-IM receiver vs 1Rx MRC receiver is limited in the medium or low interferer power profile. In the real scenario, the 0% loading will seldom happen. With more interferer PDSCH data loading, the gain is further limited. We should focus on the real scenario rather the too artificial scerios.
Other aspects
Except for the power consumption, complexity and throughput gain, the size should be considered. Since for the Cat 1bis UE also consider the size as one of the main factors. However, it is still need further confirm the 2 cross polar antennas has much larger size than single antenna.

Proposal 2: Further evaluations are needed to confirm the impact is acceptable.
3   Conclusion
In this contribution, we analyze the general impact of CRS-IM on power consumption, complexity and throughput gain for the UEs equipped with 1Rx chain and propose that
Proposal 1: Further comparisons should be considered for different types of UEs.
Proposal 2: Further evaluations are needed to confirm the impact is acceptable.
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