Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG1 Meeting #69
R1-122156
Prague, Czech Republic, 21st – 25th May 2012
Agenda Item:
7.3.2
Source: 
MediaTek Inc.
Title:  
UE assumptions on network deployment
Document for:
Discussion and decision
1 Introduction
CRS interference cancellation (IC) is an effective receiver in mitigating the CRS interference which appears even in an ABS. For a CRS IC receiver, the interfering CRS signals need to be reconstructed and then subtracted from the received signal. Aside from network signaling of some CRS prior knowledge such as the number of CRS ports and the MBSFN configuration, the complexity of the IC receiver can be significantly reduced if some network deployment assumptions can be made. However, such assumptions, although simplify UE implementations, may impose constraints on network deployment. It is thus required to consider whether such assumptions can be made from both network and UE sides. 

In RAN1#68, it was concluded that [1]
· Further study until next meeting whether UE can assume the CP length of aggressor cell and victim cell is the same
In RAN1#68bis, the following observation was made [2]:
· Further study is needed until the next meeting whether or not UE can assume the radio frames of cells with ABS configurations are aligned within CP length considering the simplification of UE implementation as well as network impact
This contribution presents our views with regard to these two assumptions. 
2 Discussion
2.1 UE assumption on CP type
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(a) Serving and interfering cells have the same CP length
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(b) Interfering cell has a longer CP length than the serving cell





	Figure 1. Timing of serving and interfering cells


In the way forward [3], it was proposed that: 

· UE can assume that the CP length of the cell(s) is the same as that of the serving cell
From UE perspective, this assumption makes the implementation of IC easier. When a UE decides whether IC is to be performed, the timing offset between the interfering and serving cells needs to be considered. If the timing offset is less than the CP duration, the two cells can be considered as synchronous in time. Then, it is possible to perform the IC operations in the frequency domain. Instead, if the offset is large to some extent, IC operation needs to be performed in the time domain. This incurs much implementation complexity due to the switching between time and frequency domains back and forth. 

When the CP lengths of the serving and interfering cells are different, the relative timing of signals from the two cells varies every OFDM symbol. As shown in Figure 1(b), the timing offset between the first OFDM symbols of two cells is smaller than the CP length, while the offset is greater than the CP length in the second/third OFDM symbols. This causes a burden to UE implementation of the IC receiver. Thus we have the following proposal:

Proposal: It is desirable that the CP type of the aggressor cell and victim cell be the same. In so doing, UE can save the complexity in the implementation of IC receiver. 
2.2 UE assumption on time alignment

Heterogeneous deployment consists of nodes which may or may not be time synchronized. For example, if the nodes have GPS or with fiber connection to macro using PTP (precision time protocol as in IEEE1588), the transmission of these nodes can be made time (subframe) synchronized. It is well recognized that, when eICIC mechanisms are enabled, the evolved eNBs shall be time synchronous. Timing difference due to propagation distance will always be present. The range of timing difference depends on the distance difference (e.g., 1m incurs 3.3ns timing difference). Thus, it is not reasonable that a UE assumes the radio frames of cells are always aligned within the CP length. 

By means of PSS/SSS detection, the UE is able to know the timing offset among cells. To make frequency domain IC possible even in a large offset, some signal processing can be done at the UE receiver to compensate for the offset. If the offset is too large to have effective compensation, the complexity increase of IC is unavoidable.
Observation: It is not reasonable that a UE assumes the radio frames of cells are always aligned within the CP length. If the timing offset is too large to have effective compensation, the complexity increase of IC is unavoidable.
3 Conclusion

In this contribution, we presented our views on whether it is valid that a UE assume 1) CP types of cells involved in eICIC are the same, and 2) radio frames of cells with ABS configurations are aligned within CP length. We had the following proposal and observation.
Proposal: It is desirable that the CP type of the aggressor cell and victim cell be the same. In so doing, UE can save the complexity in the implementation of IC receiver. 
Observation: It is not reasonable that a UE assumes the radio frames of cells are always aligned within the CP length. If the timing offset is too large to have effective compensation, the complexity increase of IC is unavoidable.
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