3GPP TSG RAN WG1 Meeting #68bis




R1-121429
Jeju, Korea, 26th – 30th March 2012

Agenda item: 7.3.1
Source: LG Electronics
Title:  Consideration on necessary signalling for non-zero transmit power ABS
Document for: Discussion and Decision
1. Introduction
In RAN1 #68 meeting, following has been agreed as a possible working assumption for non-zero power ABS [1]. 

Possible Working Assumption:

· Ratio of PDSCH EPRE to RS EPRE value for the reduced power ABS is configured with higher layer signalling at least for TM 1 to 6

· FFS: TM 7 to 9

Based on the agreements on non-zero power ABS in last meeting, signalling supports to enable non-zero power ABS and detailed issues are described in this document. 
2. Discussion
2.1. Signalling details of DL power allocation 

Signalling of downlink power allocation in non-zero power ABS should be supported for the purpose of downlink data demodulation and CSI feedback at UE side. We describe signalling details according to transmission modes in the following. 
· TM 1-6 (CRS based)

In TM 1-6, CRS is used for data demodulation and channel estimation as well and additional higher layer signalling (PA and PB)  for deriving the ratio of PDSCH EPRE to CRS EPRE of non-zero power ABS (ρA and ρB) [2]should be signaled along with the indication of the subframe set to which the signaled power ratio is applied. 

Option 1: signalling of additional set of PA and PB values

Using these values, UEs are able to calculate the ratio of PDSCH EPRE to CRS EPRE in symbols with/without CRS, ρA and ρB for non-zero power ABS sets. Considering the fact that PB value is for CRS power boosting by borrowing transmission power level from PDSCH REs in a symbol, PB value can be set to 1 for non-zero power ABS, i.e. ρA equals to ρB. Alternatively, as long as keeping transmit power ratios ρA/ρB  even in non-zero power ABS makes UE implementation simple, PB value for non-zero power ABS may be assumed to be the same as PB .
Option 2: signalling of delta power offset signalling
An eNB may set the transmission power difference between non-zero power ABS and normal subframes and the power difference (power offset) value needs to be signaled. Then, with the power offset value, the UE calculates ρA and ρB for non-zero power ABS sets from the pair of ρA and ρB for normal subfames. 
  In addition, 
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for non-zero power ABS should also be signaled for the purpose of deriving CQI index. 
· TM 9 (UE-specific RS based)

In TM 9, UE-specific RS is used for data demodulation and CSI-RS is used for channel estimation. The ratio of PDSCH EPRE to CRS EPRE of non-zero power ABS in OFDM symbols carrying CRS (ρB) should be known by the UE. Hence, additional PB value should be signaled for non-zero power ABS. 
For the purpose of deriving CQI index, the ratio of PDSCH EPRE to CSI-RS EPRE (PC) of non-zero power ABS should be signaled with extended ranges of values to cover transmission power reduction ranges. Macro eNBs in an ABS configured network would reduce their downlink transmission power cooperatively in ABS, the interference level differs from that of normal subframes. In addition, due to reduced downlink transmission power, the supportable rank in non-zero power ABS is not likely to be the same in normal subframes and deriving CQI index based on the SINR in non-zero power ABS without signalling support from the eNB may cause CQI index 0, out of range. 
Proposal 1: Additional PDSCH-to-CRS/CSI-RS power ratio should be signaled for non-zero power ABS for all TM.

2.2. Signalling Dynamics of transmission power level 
In order to demodulation PDSCH transmission, the transmission power allocation information relative to reference signal should be known by the UE. For the indication of downlink transmission power allocation, a bit map of subframes via higher layer and dynamic signalling using PDCCH can be considered [2]

 REF _Ref320010126 \r \h 
[3]

 REF _Ref320010127 \r \h 
[4].
Both options need higher layer indication of downlink transmission power ratio for normal subframe and non-zero power ABS to derive PDSCH EPRE to CRS/CSI-RS EPRE as described above. Higher layer signalling of downlink transmission power ratio would have RRC reconfiguration issue and less flexibility. Therefore, dynamic signalling of downlink transmission power ratio for data demodulation is preferable using PDCCH.

Having one more bit in DCI format enables to indicate whether it is normal subframe or non-zero power ABS with power reduction. Explicit indication in DCI is quite flexible but UEs search space is confined only within USS. Hence, a UE may need an assumption for transmission power ratio for DCIs in CSS. In addition, if DCI format 1A has one more bit and it results in getting one more bit in DCI format 0 and this bit can be used to indicate reference transmission power ratio for aperiodic CSI feedback.
Alternatively, implicit indications in DCI can be considered. If a UE has additional RNTI for non-zero power ABS, a UE is able to derive downlink transmission ratio. In current specification, 16-bit CRC of PDCCH payload is scrambled with a UE RNTI. If it is scrambled by SI-RNTI, it is for cell common broadcast information and if it is scrambled by C-RNTI, it is for the dedicated information. Similarly, additional C-RNTI for non-zero power ABS can be used and the PDCCH is scrambled by the C-RNTI, downlink transmission power ratio information is derived. Another implicit method is to separate HARQ process IDs for normal subframe and non-zero power ABS. DCIs for downlink grant always carry the HARQ process IDs and considering the fact that subframes are partitioned into two sets of subframes, normal subframe and non-zero power ABS, HARQ process IDs can also be partitioned to two sets. Based on the HARQ process IDs, a UE is indicated the downlink transmission power ratio when one set of HAQR process IDs is assigned for normal subframes and the other set of HARQ process IDs is assigned for non-zero power ABS. 
Proposal 2: Dynamic indication of transmission power ratio for data demodulation should be considered while explicit or implicit method should be studied further. 

Note that power ratio for CSI feedback should be semi-statically signalled without respect to signalling of transmission power ratio dynamics for data demodulation. When a UE is configured with restricted CSI measurements, one set of subframes is for normal subframes and the other set of subframes is for non-zero power ABS subframes for periodic CSI feedback. 
Proposal 3: Transmission power ratio for CSI feedback should be semi-statically signaled
2.3. Interference measurement
PDSCH EPRE to CRS EPRE of neighboring cells should be known to UE for interference measurements, especially for the case of colliding CRS, where other cells’ interference can be overly estimated in non-zero power ABS. One option to resolve this is to signal other cells’ PDSCH EPRE to CRS EPRE along with a set of subframes in which the power ratio is applied. The other option is to set interference measurement REs, which in turn results in having subframe set common interference measurement resources.  
2.4. Others

· Interpretation of frequency domain ICIC messages in ABS

If a eNB transmits frequency domain ICIC messages (e.g.RNTP, UL HII, and UL IOI) and time domain ICIC messages (e.g. ABS information) to other eNBs, the behavior or interpretation of the messages are not clear at receiving eNBs. This issue has been raised by RAN3 [6] and RAN1 responded that it should be implementation-specific because ABS in Rel-10 does not contain any unicast scheduling data [7]. Now that an aggressor eNB may schedule unicast data in ABS, there must be ambiguous for a victim eNB to interpret frequency domain ICIC messages in ABS. This issue is described in detail in [8] and it should be exchanged between eNBs that if the messages are valid on which subframes in order to avoid misunderstanding of frequency domain ICIC messages in ABS sets.

Proposal 4:  The interpretation/behavior of frequency domain ICIC messages in ABS set should be clearly described.  

· Subframe specific TM configuration 
Now that we have non-zero power ABS, it affects ABS sets affect not only measurements but also transmission mode configurations. For example, CoMP cooperating sets must be different per subframe set due to different interference environments, which means available PMI sets are different for a CS/CB scheme.

Furthermore, a UE configured in TM 9 needs to demodulate PDSCH using normal subframe and non-zero power ABS. However, DM-RS transmit power is also reduced together with PDSCH power while CRS is transmitted without power reduction in ABS. Therefore, it is much beneficial if the UE is able to demodulate the data with CRS in reduced power ABS because the maximum supportable rank is likely to be less than or equal to 4 in reduced power ABS while a relatively high power of CRS enables more accurate channel estimation. In order to enable this operation, TM configurations should be configured per subframe set.   
Proposal 4: TM configuration per subframe set should be considered. 

3. Conclusions
In this contribution, we described signalling supports and other issues for non-zero power ABS and followings are our proposal on these issues described above:
Proposal 1: Additional PDSCH-to-CRS/CSI-RS power ratio should be signaled for non-zero power ABS for all TM.

Proposal 2: Dynamic indication of transmission power ratio for data demodulation should be considered while explicit or implicit method should be studied further. 

Proposal 3: Transmission power ratio for CSI feedback should be semi-statically signaled
Proposal 4:  The interpretation/behavior of frequency domain ICIC messages in ABS set should be clearly described.  

Proposal 4: TM configuration per subframe set should be considered. 
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