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1. Introduction
In RAN1 #67, it was agreed to study signalling support for non-zero transmission power in ABS as follows [1]:

· Reduced non-zero transmit power on DL unicast control and data transmissions in ABS is needed

· Detailed signalling is FFS

In this contribution, we discuss the detailed signaling for the reduced non-zero transmit power on DL unicast data and control transmissions in ABS.
2. Discussion

2.1. Signaling support for Reduced macro cell transmission power in ABS

In Rel-10, the allocation of downlink transmission power is signalled to the UE by configuring the ratio of PDSCH EPRE to cell-specific RS EPRE among PDSCH REs (not applicable to PDSCH REs with zero EPRE) for each OFDM symbol is denoted by either 
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 as described in section 5.2 of [2]. Where 
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 are derived from higher layer signalled UE specific parameter P_A and cell specific parameter P_B.
However, these values may not be the same for the non-ABS subframe and ABS subframe if reduced transmission power is supported in ABS subframe. When reduced macro transmission power is applied in ABS subframe, the same level of transmission power shall be allocated for CRS in ABS subframe as well as in non-ABS subframe. Therefore, in order for UE to be able to perform PDSCH demodulation and generate correct CQI reporting subset for the ABS subframe, the UE needs to know the offset between PDSCH EPRE and CRS EPRE in ABS subframe.  
In this discussion, we assume that all transmission modes should support reduced power ABS subframes.

Furthermore, if CSI-RS is configured in a serving cell, a UE shall assume downlink CSI-RS EPRE is constant across the downlink system bandwidth and constant across all subframes [2]. As described in [2] section 7.2.5, 
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is the parameter representing the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback and takes values in the range of [-8, 15] dB with 1dB step size [2]. Therefore, where CSI-RS, which can be transmitted every 5ms to 80ms, is configured for CQI estimation, an additional set of downlink transmission power ratio of PDSCH EPRE to CSI-RS EPRE will also be needed for the ABS subframe.  

Proposal: Consider additional set of signalling for supporting different transmit power offsets of PDSCH with respect to CRS/CSI-RS in ABS subframe.

Option 1:
In Rel-10, the value range of P_A is limited to {-6dB, -4.77dB, -3dB, -1.77dB, 0dB, 1dB, 2dB, 3dB} [3]. In case that P_A is set to -6dB, there will not be lower values of P_A that can be used for the ABS subframes. Therefore, necessity of increasing the ranges of P_A values should be discussed in RAN4 to provide feasible values and give feedback to RAN1.

In case that CRS-based transmission mode is used in the serving cell, add an optional information element IE PDSCH-ConfigDedicated-ABS to the IE PhysicalConfigDedicated information element   [3].

PDSCH-ConfigDedicated-ABS::= SEQUENCE {


p-a






ENUMERATED {










dB-9, dB-8, dB-7, dB-6,












dB-4dot77, dB-3, dB-1dot77, dB0, dB1, dB2, dB3}

}

Or     p-a-r11-ABS



INTEGER (-9..3)


Similarly, in case that CSI-RS is configured in a serving cell, add an optional information element p-c-r11-ABS to the IE CSI-RS-Config.

p-c-r11-ABS



INTEGER (-9..15)



Option 2:
Only one set of P_A and 
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is signalled to the UE, which is the same as Rel-10 for non-ABS subframe. However, power reduction for the ABS subframe relative to P_A or 
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 will be sent separately to the UE via higher layer signaling. For example some areas in the specification affected are given below: 

· Actual transmission power of PDSCH for CRS based transmission scheme except for transmit diversity with 4 antenna ports which has an additional 3dB offset (section 5.2 in [2]):
· 
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 is equal to
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· Assumed PDSCH power of CRS based feedback except for transmit diversity with 4 antenna ports which has an additional 3dB offset (section 7.2.3 in [2]):

· 
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· Actual transmission power of PDSCH of DM-RS based transmission scheme:

· Not relevant as 
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is not specified.

· Assumed PDSCH power of CSI-RS based feedback (section 7.2.5 in [2]):
· 
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where
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 is 0dB for non-ABS subframe and provided by higher layers for ABS subframe. 
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 can also be UE specific.
In this case 
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 may be added to either PDSCH-ConfigCommon or PDSCH-ConfigDedicated in [3] as an optional information element for Rel-11 and can take values in the range of [-9, 0] dB with 1 dB step size.
	
	Pros
	Cons

	Option-1
	-Reusing existing parameters in the specifications.
	-Signalling of two almost similar P_A parameters for one UE, one for non-ABS and  one for ABS subframes

-Signalling of two almost similar P_C parameters for one UE, one for non-ABS and  one for ABS subframe

	Option-2
	-Avoid problem of mis-understanding the  new range of P_A and P_C for Rel-10-UE
-Possibility of correcting reported CQI for ABS by eNB for Rel-10 UEs.
	-Signaling of new parameter- 
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Further more, in Rel-10, UE does not actually know the ABS pattern, it only knows two measurement subsets signalled as “csi-MeasSubframeSet1-r10" and "csi-MeasSubframeSet2-r10" [3]. However, when reduced power offsets for ABS are signalled to the UE, the UE needs to apply them to the correct CSI measurement subframe set.  
The assumption is that the ABS pattern is configured semi-statically, and one of the configured subframe subsets will be for ‘ABS’ and the other one for ‘non-ABS’. If the ABS pattern changes, RRC reconfiguration message has to be sent to the UE to reconfigure the ‘csi-MeasSubframeSet’. 

Since UE needs to know the full ABS pattern in order to apply the correct offset, at least for CRS based transmission, some possible solutions are as follows: 

1) Static configuration: e.g. "csi-MeasSubframeSet1-r10" is for ABS and "csi-MeasSubframeSet2-r10" is for non-ABS. Network has to equate at least one of the csi-MeasubframeSet-r11 to ABS pattern (for example csi-MeasubframeSet1-r11= ABS pattern)
2) Semi-static signalling (e.g. RRC signalling) of the ABS pattern to the UE

3. Conclusion

In this contribution, we discussed the detailed signalling for the reduced non-zero transmit power on DL unicast control and data transmissions in ABS. The following proposals were made based on discussions.

Proposal 1: Consider additional set of signalling for supporting different transmit power offsets of PDSCH with respect to CRS/CSI-RS in ABS subframe.

Proposal 2: Dynamic range of reduced power ABS should support the feasible range studied by RAN4.
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