Page 1

3GPP TSG-RAN WG1 #69 
R1-122773
21st – 25th May 2012
Prague, Czech Republic 
Agenda item:
7.3.1
Source: 
Qualcomm Incorporated
Title: 
Signaling support for non-zero transmit power ABS
Document for:
Decision and Discussion

1
Introduction
In this contribution, we propose signaling support details for non-zero transmit power ABS, as proposed in [1].
2
Non-zero transmit power ABS 
As one of the eNB implementation choices, non zero transmit power ABS is already supported in Rel-10.  While its use for TM-9 does not put any restrictions at the eNB in terms of selected modulation and coding, utilization of reduced power ABS for other transmission modes is limited to QPSK only. The proposal to introduce non-zero transmit power ABS as described in [1] requires new signaling that would lift the constraints in terms of the selected modulation and coding schemes that exists in Rel-10.

As CRS transmit power must remain constant for all subframes, the reduced power ABS refers to the reduction in power on the PDSCH REs. The reduction in power on some subframes leads to two different values for the traffic-to-pilot ratios, one for non-ABS and ABS subframes.  While dual CSI feedback reporting is already supported in Rel-10 [1], there is only signaling support for a single PDSCH to CRS power ratio. In order enable CSI feedback that is representative of the MCSs that can be supported on both non-ABS and reduced power ABS sets, it is necessary that UE is aware of the correct PDSCH to CRS power ratio when reporting CSI feedback. 
2.1 Signaling support 
Basic signaling support for the reduced power ABS as proposed in [1] appears straightforward.  First, it is necessary to link PDSCH to CRS power ratio for each CSI feedback. If that is not supported, UE will not be able to correctly demodulate high order modulation signal and report CSI feedback. And second, in order to efficiently support colliding CRS case, it is necessary to indicate PDSCH to CRS power ratio used at the neighboring cells so that UE can appropriately estimate interference from the neighboring cells. Accurate interference estimation for the PDSCH REs is important for both demodulation and CSI feedback.  
Proposal 1: In addition to PDSCH to CRS power ratio for non-ABS, PDSCH to CRS power ratio for non-zero transmit power ABS is signaled to the UE for the serving and neighbouring cells with higher layer signalling.
Proposal 2: PDSCH to CRS power ratio is linked to the corresponding subframe set and CSI feedback report.  

The above proposals do not specify what assumptions UE should take when scheduled on a subframe that corresponds to the complementary set of subframes. The utilization of the complementary sets is useful when ABS patterns are frequently changed in order to adapt to the varying traffic patterns. 
Straightforward solution for this scenario is to signal the corresponding PDSCH to CRS power ratio is a DL grant message. In its simplest form, this solution requires an introduction of a new DCI format. Our view is that introduction of a new DCI format should be avoided. There should be a way to support reduced power ABS on a complementary set of subframes without the introduction of a new DCI format. One set of alternative solutions would be to reinterpret the meaning for some of bits of the existing DCI formats, such as MCS, TPC or HARQ ID bits. Each of these options would have some limitation in terms of selected MCS, TPC command or HARQ ID. Note that utilizing HARQ ID, would only put minimal restriction on the eNB scheduler as one HARQ process id bit could be utilized for (configured) PDSCH to CRS power ratio indication and the remaining 2 bits (FDD) or 3 bits (TDD) could be utilized to indicate the HARQ process id. Conveying PDSCH to CRS power ratio could also be done without reinterpreting the meaning of bits of the existing DCI formats. One can also define a procedure where scheduled starting CCE of the DCI format conveys PDSCH to CRS power ratio. In this case, CCE search space would be divided into two groups. One CCE space would be used to indicate one PDSCH to CRS power ratio value and the other CCE space used to indicate the other PDSCH to CRS power ratio value. This method would only place minimum scheduling restriction on the eNB scheduler and only on  the complementary set of subframes. 
Proposal 3: Define the procedure for dynamic PDSCH to CRS power indication on a complementary set of subframes without the introduction of a new DCI format. 
3
Conclusions

In this contribution, we propose signaling support for the reduced power ABS, as described in [1].  
Proposal 1: In addition to PDSCH to CRS power ratio for non-ABS, PDSCH to CRS power ratio for reduced power ABS is signaled to the UE for the serving and neighbouring cells.
Proposal 2: PDSCH to CRS power ratio is linked to the corresponding subframe set and CSI feedback report.  

Proposal 3: Define the procedure for dynamic PDSCH to CRS power indication on a complementary set of subframes without the introduction of a new DCI format. 
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