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1 Introduction
In RAN4#62 meeting, the basic parameters and structure of eICIC demodulation reference channel have been captured in the latest 36.101. But some parameters and terminology need further clarification for eICIC demodulation reference channel. In this contribution, we share our view with the relationship between ABS pattern and CSI pattern, and discuss which signals/channels shall be transmitted in aggressor cell ABS subframe. 
2 ABS pattern and CSI pattern relationship
In RAN4#62 meeting, some companies propose to use the same CSI_0 pattern as ABS pattern in the demodulation test. One advantage to use the same CSI_0 pattern as ABS pattern is to let UE has some ABS pattern information with CSI_0 and futher utilize this information for demodulation performance enhancement.  But in practical network, CSI_0 pattern is not always the same as ABS pattern, and it is only a subset of ABS pattern. If the UE demodulation performance definition is based on this assumption, it may cause some demodulation problems. Thus, the performance requirement is not generic, which is not desirable. 

For example, In Figure 1 a setup with two macros and some pico cells is shown. MeNB1 is with more dense Pico cells than MeNB2. The PeNB2 is mostly contained in the cell of MeNB1, but there is also a slight overlap in the cell of MeNB2. The figure also shows the ABS patterns for the two macros and CSI (CSI_0 and CSI_1) pattern for PUE 2-1. For PUE 2-1, it is in the cell range extension and it with the highest probability to be scheduled in the subframe indicated by CSI_0, and it with the second highest probability to be transmitted in the subframe indicated by CSI_1. In this case, we can see that CSI_0 is only a subset of ABS pattern of MeNB1, it is not necessary the same as ABS pattern of MeNB1. Under this condition, both CSI_0 and CSI_1 are indicated to ABS subframe. In practical network, we have more other cases which the CSI_0 pattern is not necessary the same as ABS pattern. 
In order to keep RAN4 requirements more generic, it is more reasonable to keep CSI_0 is a subset of ABS pattern, rather than completely the same as ABS pattern. This proposal is captured in the compainion CR [1]. 
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Figure 1:  A Hetnet scenario with eICIC
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Proposal1: In order to make the requirement more generic, CSI_0 (or CSI_1) pattern shall be a subset of ABS pattern, instead the same as the ABS pattern. 
The same rule shall be applied for the RRM pattern. If RRM pattern is needed to be defined in the demodulation reference channel, we suggest using a subset of ABS pattern as the RRM pattern, rather than the same pattern as ABS pattern. 
Proposal2: In order to make the requirement more generic, RRM pattern shall be a subset of ABS pattern, instead the same as the ABS pattern if RRM pattern need to be defined in the demodulation reference channel.  
3 Clarification about Signals/channels transmitted in ABS subframe in the reference channel 
In RAN4#62 online discussion, Qualcomm proposes only CRS is transmitted in aggressor cell in the reference channel. However, according to the LS [4], The ABSs are defined as follows:
ABSs are defined as follows:
· UEs can assume the following:
· All ABSs carry CRS

· If PSS/SSS/PBCH/SIB1/Paging/PRS coincide with an ABS, they are transmitted in the ABS (with associated PDCCH when SIB1/Paging is transmitted)

· Needed for legacy support

· CSI-RS transmission on ABS is FFS
· No other signals are transmitted in ABSs

· If ABS coincides with MBSFN subframe not carrying any signal in data region, CRS is not present in data region 

· MBSFN subframe carrying signal in data region shall not be configured as ABS
In [2] and [3], Huawei and Anritsu propose the eICIC test setup. In the setup, interference cell is explicitly modeled. The group also agreed the interference shall be explicitly modeled. If we only transmit CRS in the test setup, the test complexity is increased, rather than decresased. If the interference cell transmits the signals/channels as a real cell, cell 2 (interference cell) can reuse cell 1 (serving cell) without any change. Otherwise, if we use a real cell as serving cell while an interference cell with only CRS transmission, we need modify the real cell by disable PSS/SSS/PBCH/SIB-1. In general, this disability feature is not needed in the normal operation. Hence, in order to pass the test, we need implement some additional but never-used feature in the eNB. This is a new feature, and it can not be achieved easily with parameters configuration, which is not desirable for the test. 
Further, the demodulation of PDCCH/PCFICH, PDSCH and PHICH can not be isolated with the PSS/SSS/PBCH/SIB1 detection. We should take the PSS/SSS/PBCH/SIB1 detection and PDCCH/PCFICH, PDSCH and PHICH decoding as a whole. The PSS/SSS/PBCH/SIB1 transmission of interference cell may have smaller impact on the PDSCH transmission, but it has impact on the serving cell PSS/SSS/PBCH/SIB1 transmission. For some implementation, UE may have impropriate behavior with so lower SINR for the PSS/SSS/PBCH/SIB1. As a result, it may impact the demdoluation of PDCCH/PCFICH, PDSCH and PHICH.
Another factor we should also keep in mind is that EVM exist in the practical system. With the impairments, the PSS/SSS/PBCH may interfer PDSCH channel. It may be smaller, but no one can predict the behaviour without test. 
From the above aspects, we believe it is important to align the signals/channels transmission of ABS in the test with that transmitted in the practical network. Hence, we propose to align the ABS definition in RAN4 with LS from RAN1. 

Proposal 3: The signals/channels transmitted in ABS subframe defined in RAN4 shall be aligned with the definition in RAN1 (Ref. R4-103941). 
The above proposal has been captured in the companion CR [1].

Conclusion
In this contribution, we make some clarification for the relationship b/w ABS pattern and CSI pattern, and we also make some clarification about the signals/channels transmitted in ABS subframe. In summary, we propose:
Proposal1: In order to make the requirement more generic, CSI_0 (or CSI_1) pattern shall be a subset of ABS pattern, instead the same as the ABS pattern. 
Proposal2: In order to make the requirement more generic, RRM pattern shall be a subset of ABS pattern, instead the same as the ABS pattern if RRM pattern need to be defined in the demodulation reference channel.  
Proposal 3: The signals/channels transmitted in ABS subframe defined in RAN4 shall be aligned with the definition in RAN1 (Ref. R4-103941). 
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