
3GPP TSG RAN WG1 Meeting #69











                    R1-122364
Prague, Czech Republic, 21st – 25th May, 2012
Agenda item:
7.3.1
Source:

New Postcom
Title: 
Further discussion on signalling support for reduced power ABS
Document for:
Discussion and Decision
1 Introduction

At the RAN1#68bis meeting, the conclusion and working assumption on signalling support for reduced power ABS were agreed as follows [1]:
	Working assumption:

· RRC signalling for reduced power ABS

· Downlink power allocation parameters 

· FFS if PA,ABS  below -6dB shall be supported

· FFS whether PB,ABS shall be signaled or PB,ABS = 1

·  FFS: CSI feedback related parameters offset,ABS, PC,ABS
· Linked to the “protected” CSI subset subframe set

· FFS if to use dynamic or semi-static signalling to indicate reduced power ABS subframes

Conclusion:

· Further study and evaluation are needed based on RAN4 feedback LS until the next meeting




In this contribution, we will further discuss the signalling support for low power ABS (LP-ABS) and provide our views.
2 Discussion
2.1 Downlink power allocation parameters PA,ABS and PB,ABS
For PDSCH transmission in non-ABS subframes, the ratio of PDSCH EPRE to cell-specific RS (CRS) EPRE in symbols not carrying CRS (
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) and ratio of PDSCH EPRE to CRS EPRE in symbols carrying CRS (
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) are defined for downlink power allocation [2]. Some key statements in [2] are highlighted below:
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 [dB] when the UE receives a PDSCH data transmission using precoding for transmit diversity with 4 cell-specific antenna ports according to Section 6.3.4.3 of [3];
· 
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where 
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 is a UE specific parameter that is provided by higher layers, and the cell-specific ratio 
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 is given according to a cell-specific parameter 
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 and the number of antenna ports, as shown in Table 1.
Table 1: The cell-specific ratio 
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 for 1, 2, or 4 cell specific antenna ports [2].
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	One Antenna Port
	Two and Four Antenna Ports 

	0
	1
	5/4

	1
	4/5
	1

	2
	3/5
	3/4

	3
	2/5
	1/2


Accordingly, for PDSCH transmission in LP-ABS, the parameters PA,ABS and PB,ABS should be defined for the UE to correctly demodulate PDSCH with high order modulation in LP-ABS. We will discuss the value range of PA,ABS and PB,ABS in the sequel.
The value range of 
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in current specification [2] is given by Table 2.

Table 2: The UE specific 
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 values.
	
	Value (dB)
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	3, 2, 1, 0, -1.77, -3, -4.77, -6


Based on the eNB’s RE power control dynamic range as specified in [4], we will further discuss whether or not PA,ABS  below -6 dB shall be supported. According to LS [5] from RAN4, additional eNB requirements for LP-ABS will not be specified in RAN4 for Rel-11. Furthermore, it is also declared by RAN4 that “Further power reduction can be considered on particular situation for vendor implementation”. In this case, PA,ABS  below -6 dB may be supported and whether to use the further power reduction below -6 dB or not depends on vendor’s implementation.
It should be also noticed that RAN4 concluded that necessary power back-off of BS which might impacts the CRS TX power has to be considered when further power reduction is implemented. Power back-off may result in a power reduction on CRS in LP-ABS and thus leads to different CRS EPRE values in LP-ABS and in non-ABS, respectively. However, in current specification, UE may assume downlink CRS EPRE to be constant across the downlink system bandwidth and across all subframes. Therefore, it is not backward-compatible to have different CRS EPRE values.
Furthermore, ABS was designed mainly for improving the pico cell edge performance in HetNet deployment scenarios. Compared with zero-power ABS (ZP-ABS), if an appropriate power reduction mechanism is applied, LP-ABS can help to improve cell average performance of aggressor cell, while maintaining the cell-edge performance of the victim cell. This can be proved by evaluation results on LP-ABS in [Fig. 1(b), 6], where power reduction of -6 dB was applied. However, when power reduction below -6 dB is applied, the performance gain is not significant, as shown in [6]. Furthermore, in this case the power back-off issue becomes more severe. Therefore, we believe that extending the PA,ABS below -6 dB is not necessary.

Proposal 1: It is not necessary to support PA,ABS below -6 dB.
For PB, in a normal subframe the EPRE of CRS might be higher than that of PDSCH. This may lead to power limitation of PDSCH EPRE in the symbols carrying CRS. Therefore, PDSCH EPRE may be different between the symbols with CRS and without CRS. And thus the eNB should signal the parameter PB to enable the UE to properly calculate the PDSCH EPRE in symbols with CRS.
In LP-ABS, however, the macro eNB may use very low power for PDSCH, e.g. with -6 dB power reduction. In this case the abovementioned power limitation issue does not exist. More specifically, the eNB may have enough power even in the symbols carrying CRS in LP-ABS. Therefore, the PDSCH EPRE may be kept to be the same level in symbols carrying or not carrying CRS. Moreover, it may be implementation-friendly for UE to demodulate PDSCH if it assumes the same PDSCH EPRE in all symbols in LP-ABS. Consequently, it seems reasonable to fix PB for LP-ABS, i.e. UE does not need to be signalled the PB in LP-ABS.
Proposal 2: A fixed PB for LP-ABS is supported, i.e. UE does not need to be signalled the PB in LP-ABS.
2.2 CSI feedback related parameters offset,ABS and PC,ABS
In current specification, UE may use A and/or B to derive CSI feedbacks, e.g. reporting the CQI with the aid of CRS-based CSI measurement, as well as for the case of using PC  to derive CSI feedbacks based on CSI-RS. For example, for CRS-based CSI measurement, the ratio of PDSCH EPRE to cell-specific RS EPRE, 
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[dB] for any modulation scheme, if the UE is configured with transmission mode 2 with 4 cell-specific antenna ports, or transmission mode 3 with 4 cell-specific antenna ports and the associated RI is equal to one; 
· 
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And for CSI-RS based CSI measurements, UE assumes that
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is the ratio of PDSCH EPRE to CSI-RS EPRE [2].
In our previous studies [7], it was demonstrated that in order to ensure the accuracy of CQI reported in LP-ABS, additional PDSCH EPRE to CRS/CSI-RS EPRE ratios should be informed to UE. Therefore, the parameters offset,ABS and PC,ABS should be defined for CSI feedback in LP-ABS and delivered to UE.
Proposal 3: The parameters offset,ABS and PC,ABS should be signalled to UE.
On the other hand, in Rel-10, two CSI subframe sets 
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, where each CSI reference resource belongs to either 
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 or 
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 but not to both, are defined [2]. When a UE is configured with resource-restricted CSI measurements by higher layers, the UE can execute CSI measurement on the specified resource. It should be noted that, whether a specific subframe set is ABS or not is transparent to UE in Rel-10. As a result, if the UE is signaled the CSI feedback related parameters (offset,ABS and PC,ABSi, etc.) only, it does not know which subframe set (
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)  is associated with the signaled parameters. Hence, UE cannot derive accurate CSI feedbacks for LP-ABS. Therefore, the CSI subframe set should be explicitly linked to informed CSI feedback related parameters. By this way, the UE may use offset,ABS and PC,ABSin LP-ABS and use offset and PC in normal subframes to derive accuracy CQI reports.
Proposal 4: The CSI subframe sets defined in Rel-10 should be linked to either LP-ABS or non-ABS in Rel-11.
2.3 Signalling to indicate LP-ABS
It is necessary to indicate the UE which subframes are LP-ABSs, thus UE is aware of the type of subframes and apply corresponding parameters for PDSCH demodulation with high order MCS as well as for derivation of CSI feedback accurately.
Considering the fact that conventional downlink power allocation parameters (e.g. PA , PB) and CSI feedback related parameters (e.g. PC and offset) are provided by higher layer signalling, it is naturally to introduce a new set of parameters for supporting LP-ABS (e.g. PA,ABS, PB,ABS,PC,ABS and offset,ABS)  via high layer signalling. However, the indication of LP-ABSs may not necessarily be restricted to the option of higher layer signalling only. More specifically, there are at least two alternatives to indicate the LP-ABSs:
· Alt-1: LP-ABS subframe patterns are indicated via semi-static signalling;

· Alt-2: LP-ABS subframes are indicated via dynamic signalling.
In Alt-1, the LP-ABS pattern is indicated to UE via higher layer signalling, and thus the UE autonomously determines to use parameters set 1 or set 2 for demodulation and/or CSI feedback according to the type of each subframe (i.e. LP-ABS or normal subframe). In this case, the UE implementation complexity may be unnecessarily increased.
In Alt-2, however, it is not necessary to signal the entire LP-ABS pattern for UE; instead, a specific bit via dynamic signalling can be used to indicate whether the current subframe belongs to LP-ABS or not or, more precisely, which parameter set should be used in the indicated subframe. Alt-2 has obvious advantages over Alt-1, since in this scheme, the entire LP-ABS pattern is transparent to UE and only whether current subframe is LP-ABS is indicated to UE implicitly, which follows the design principle in Rel-10. Furthermore, the eNB will have a higher flexibility in scheduling. Finally, it is able to avoid RRC re-configurations whenever the LP-ABS pattern needs to be changed.
Table 3: Comparison of Alt-1 and Alt-2.
	
	Pros
	Cons

	Alt -1
	· No further overhead in DCI
	· Increasing the UE complexity
· Lacking of flexibility
· Need RRC reconfiguration whenever LP-ABS pattern is changed

	Alt -2
	· Flexibility

· Avoid RRC reconfiguration whenever the LP-ABS pattern is changed

· Align with the legacy eICIC signalling design principle
	· 1 bit overhead in DCI


According to the above analysis and the comparison in Table 3, we propose that:

Proposal 5: LP-ABS subframes should be indicated via dynamic signalling.
3 Conclusion
In this contribution, we investigated the downlink power allocation parameters and CSI feedback related parameters in the context of LP-ABS and non-ABS and further discussed the signalling support for LP-ABS. According to above analysis, we kindly suggest that RAN1 agree on the following proposals:
Proposal 1: It is not necessary to support PA,ABS below -6 dB.
Proposal 2: A fixed PB for LP-ABS is supported, i.e. UE does not need to be signalled the PB in LP-ABS.

Proposal 3: The parameters offset,ABS and PC,ABS should be signalled to UE.

Proposal 4: The CSI subframe sets defined in Rel-10 should be linked to either LP-ABS or non-ABS in Rel-11.

Proposal 5: LP-ABS subframes should be indicated via dynamic signalling.
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