3GPP TSG-RAN WG1 #68bis
R1-121749
Jeju, Korea, 26th – 30th March, 2012
Source:
Ericsson, ST-Ericsson
Title:
On signalling support for reduced power ABS
Agenda Item:
7.3.1

Document for:
Discussion and Decision
1. Introduction
System performance evaluations on FeICIC with ABS in macro-pico scenarios showed that reduced (non-zero) power ABS could provide additional performance benefits to zero-power ABS. Therefore, RAN1 concluded [1]: 
· Reduced non-zero transmit power on DL unicast control and data transmissions in ABS is needed

· Detailed signaling is FFS
In this contribution, system performances of reduced power ABS with modulation scheme constraints are evaluated and details on signalling for reduced power ABS are discussed. 
2. Discussion
Modulation scheme constraints on reduced power ABS
System performance with non-ideal interference cancellation of CRS from the strongest neighbor cell was evaluated for reduced power ABS in [4], in which no constraints on considered modulation schemes was taken into account. During RAN1#68, RAN1 discussed whether all modulation schemes could be applied to reduced power ABS subframes, with CRS EPRE being larger than PDSCH EPRE, by referring to RAN4 requirements on eNB dynamic output power range that apply to an eNB transmitting with full power [5]. In this section we re-evaluate the system performance evaluations from [4] by putting constraints on the considered modulation schemes in reduced power ABS subframes. As in [4], we consider ITU channel modeling with all UEs being dropped indoor, 4 pico’s per macro cell, non-full buffer, TM4 and ABS ratios are genie-optimized for the 5th percentile in each scenario. 
Figure 1 depicts the cell edge and the median user throughputs when modulation scheme constraints are taken into account for different cell selection offsets (CSO). As in [4], the transmit power of the data is reduced with the same amount as the CSO. In this figure, RPSF 16QAM and RPSF QPSK refer to reduced power ABS subframes limited to QPSK, 16QAM and QPSK only, respectively. By comparing these results with reduced power ABS without modulation scheme constraints (RPSF) and with zero power ABS (ABS), the following observations can be made:
Observation 1: The degradations in both cell edge and median user throughputs by not using 64QAM in reduced power ABS subframes are modest.
Observation 2: Restricting reduced power ABS subframes to only use QPSK outperforms cell edge user throughputs obtained with zero-power ABS.
Observation 3: Reducing the transmit power of the data with 6dB is sufficient in the considered scenario.
Based on the above observations, it is evident that there are scenarios where reduced power ABS provides significant performance benefits even when modulation schemes are limited to QPSK and 16QAM when transmitting data with reduced power.
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Figure 1 Cell edge and median user throughput comparisons with and without modulation scheme constraints
Signalling support for reduced power ABS

In order to demodulate PDSCH transmissions based on higher order modulation schemes as well as deriving CSI feedback properly, the transmit power differences between resources carrying PDSCH and reference signals need to be known by the UE. In the case of reduced power ABS, the UE also needs to know the particular power ratios used in the transmission when receiving assignments. At least two options to indicate the power ratios can be foreseen:
Option 1: Considered downlink power allocation is indicated via higher layer signalling of a bit map, or bit maps
Option 2: Considered downlink power allocation is indicated via L1/L2 signalling
In both options, it is assumed that the UE has been configured with possible power ratios and which of the power ratios that is considered is thus either indicated semi-statically via higher layer signalling or dynamically via PDCCH. In [2], a UE derives the considered downlink power allocation, A and B, from a set of parameters (PA, PB) provided by higher layer signalling [3], and in case of multi-user MIMO also from a power offset bit signaled via PDCCH. Extending this to reduced power ABS would imply that the UE is configured with a second set of higher layer parameters (P’A P’B) for deriving ’A and ’B. In this case with two set of downlink power allocation parameters, the signalling bit would then indicate either (PA, PB) or (P’A, P’B).
Option 2 provides more flexibility and has obviously the advantage of avoiding RRC re-configurations whenever the ABS pattern is changed and can also easily be extended to indicate more than two set of power ratios, though to the cost of one additional DCI bit. In Rel10 two ABS patterns were signaled via X2, where one of the ABS patterns represented a subset of the other ABS pattern with intention of indicating the subframes an eNB intends to keep as ABS over a longer time period. By introducing the subset ABS pattern and configure resource-restricted measurements based on this subset, RRC re-configurations of resource-restricted RLM and RRM measurements could be avoided when changing ABS pattern. Thus, with Option 2 the Rel10 principle of avoiding RRC re-configurations when changing ABS pattern can be maintained.
Proposal 1: RRC signalling of an additional set of parameters (PA, PB) for deriving corresponding A and B valid in reduced power ABS subframes.
Proposal 2: Considered power ratios are indicated via PDCCH

In addition to signalling RRC parameters for deriving A and B for demodulation purposes the network also provides the UE, via higher layer signalling, with assumed PDSCH EPRE to CRS/CSI-RS EPRE ratios used for deriving CSI feedback [2]. In the case of CRS based CSI feedback, a higher layer configured offset is added to the parameter PA. In the case of a UE being configured for deriving CSI feedback based on CSI-RS the network provides the UE with the parameter Pc representing the ratio of PDSCH EPRE to CSI-RS EPRE, in which PDSCH EPRE associates with OFDM symbols without CRS. The extension of that principle to reduced power ABS would be to introduce (’offset, P’c). Then, if the CSI reference resource refers to a reduced power ABS, the UE would (for the purpose of deriving CSI) assume that ’A shall be derived from P’Aand’offset.
In Rel10, a UE is configured with resource-restricted CSI measurements if the subframe sets CCSI, 0 and CCSI, 1 are configured by higher layers, where a CSI reference resource belongs to either CCSI, 0 or CCSI, 1. These subframe sets may represent sets of subframes that an eNB intends to keep as non-ABS and ABS, respectively, over a longer time period. If for example CCSI, 0 refers to non-ABS and CCSI, 1 to reduced power ABS, a UE would then consider offset or Pc for deriving CSI if the CSI reference resource belongs to CCSI, 0 whereas the UE would consider ’offset or P’c for deriving CSI if the CSI reference resource belongs to CCSI, 1.
Proposal 3: RRC signalling of an additional set of parameters (offset, Pc) for the purpose of deriving CSI feedback reflecting radio conditions in reduced power ABS subframes.
3. Conclusion
In this contribution, system performance evaluations with modulation scheme constraints in reduced power ABS subframes were conducted. User cell edge and median throughputs were compared with corresponding user throughputs obtained with reduced power ABS without modulation scheme constraints as well as with corresponding user throughputs obtained with zero-power ABS. Details on signalling support for reduced power ABS were also discussed. Following observations and proposals were made:
Observation 1: The degradations in both cell edge and median user throughputs by not using 64QAM in reduced power ABS subframes are modest.

Observation 2: Restricting reduced power ABS subframes to only use QPSK outperforms cell edge user throughputs obtained with zero-power ABS.

Observation 3: Reducing the transmit power of the data with 6dB is sufficient in the considered scenario.
Proposal 1: RRC signalling of an additional set of parameters (PA, PB) for deriving corresponding A and B valid in reduced power ABS subframes.

Proposal 2: Considered power ratios are indicated via PDCCH

Proposal 3: RRC signalling of an additional set of parameters (offset, Pc) for the purpose of deriving CSI feedback reflecting radio conditions in reduced power ABS subframes.
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