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1. Introduction
In the CoMP WID [1], one objective is stated as follows:

· “Specification in support of DL CoMP operation potentially including: 

· Enhancements and requirements on downlink reference signals 

· enhancements to improve interference measurements”
and in RAN1 meeting #67[2], conclusions are achieved: 

Conclusions:

· The support provided in Rel-10 for interference measurements is not satisfactory for Rel-11.

· Interference measurements using CRS REs alone are not satisfactory for Rel-11.

So, the method to improve the measurement should be further studied, in this contribution, we provide a High Capacity NetWork Assited RS(HC-NWA-RS) scheme for CoMP measurement, and clarify possible relations with  other CoMP operations.
2. The problem identifications
One of the problems is the uncertainty of CoMP operation choice, as described in[3],  when the UE make the interference measurement, it doesn’t know the  real choice of many possible parameters, such as the CoMP transition set selection, CoMP transmission scheme selection, and when blanking or eICIC is used, the measurement may not reflect the real interference situation.
How to measurement is also a problem. CRS based measurement has been used in Rel 8/9/10, however it may not work well under the CoMP schemes, especially in scenario 4, where RRH doesn’t have a separate cell ID. Some other alternatives are summarized in [4], 
· Alt. 1: CSI-RS based interference measurement with increased CSI-RS density

· Alt. 2: Interference measurement-specific CSI-RS

· Alt. 3: Zero-power CSI-RS based interference measurement (PDSCH hole)

· Alt. 4: Zero-power CSI-RS (or CSI-RS) hopping among multiple TPs

· Alt. 5: Combination of new (Alt. 1 or 2 or 3 or 4) and current mechanisms (e.g., CRS based)

We noticed that too much functions responsibilities have been put on CSI-RS, we need the CSI-RS resources for CSI feedback, and we may also need the CSI-RS resource for  RRM measurement [5]. Though CSI-RS may have hundreds of patterns, it is still a hard work to fulfill different measurement requirement.
For example, for a given cell, in order to indentify the real interference source to UEs belong to it, it must assign a large enough RRM measurement set to cover all the possible TPs in a reasonable area, otherwise the interference TP to a particular UE may be neglected. This number may be incredible large for  we can’t predict how many RRHs will be placed in a cell, and the signals from a far away cell may still have the possibility to achieve the cell.
Another aspect, the UE may need more CSI-RS resource for measure related CSI.  For in CoMP mode, a fast moving UE may connect to multiple TPs, and may need a short period CSI-RS resource to measure the TPs.
All different functions compete for the CSI-RS resources, even if the different requirements are fulfilled through complex configuration, it also means that the efficiency is lowered since most of CSI-RS REs are used.

So  it may be necessary to find new RS resources in PDSCH areas[6].

3. The High Capacity NetWork Asissted RS scheme
One possible mechanism to allocate new ePDCCH area in PDSCH is introduced in [7], which is called VU-ePDCCH, similarly we develop a special usage of VU-ePDCCH scheme for RS placement.
we briefly summarize ePDCCH allocation algorithm of the VU-ePDCCH.

By assign a special RNTI value, the DCI carried in Z-RNTI PDCCH is redefined to point to  an ePDCCH area in the PDSCH area.
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Figure 1 the VU-ePDCCH  concept
An eNB scheduler constraint: 
When eNB allocate the ePDCCH areas, it should be in the free PDSCH resource which has not been allocated to UEs.
An eUE behaviour assumption in Rel 11:

when eUE abstracts its ePDSCH REs, the REs occupied by ePDCCH should not be counted in, just as we take out the RS signals.
Since the area allocated is always in the free PDSCH resource, so there is no big legacy issues with the traditional UE. And there always some possibilities that the PDSCH can’t be fully used, such as the light overload, or PDCCH blocking, or some PRBs aren’t suitable for transmission for all UEs currently scheduled.
We try to utilize the unused PDSCH resources to do some channel measurement work.

In the carried Z-RNTI PDCCH DCI information, we define a special work mode for the High Capacity NetWork Asissted RS (HC-NWA-RS) , when UE decode the DCI information and find HC-NWA-RS work mode, it knows that the allocated area is for special measurement purpose.
The first thing we noted is that the high capacity, in fact , we can think it as the RE resources of a UE  are fully used  as RS resources. As figure 2 shows, with a legacy PDCCH symbols of three, and all CRS resource are taken out, there are still  many  REs can be used as RS for measurement. One TP will occupy one pattern in the PRB,  we assume1 TP occupy 1RE/PRB here. If  bigger density is needed, it can be achieved through a pattern definition of multiple REs in the PRB, if  even more TPs are considered,  the basic mapping unit can be enlarged  by PRB bundling in the time domain or frequency domain , those configuration information should be configured in the carried Z-RNTI PDCCH DCI information.  
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Figure 2 one possible example of HC-NWA-RS mapping RRB

In order to fulfil different measurement requirement,  and also consider make less impact to the data transmission,  the network scheduler may have different arrangement in each sub frame , and the UEs can make the measurement in the allocated RPBs for each TP according to the information from the Z-RNTI PDCCH DCI.
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Figure 3 a distributed PRBs allocation for HC-NWA-RS 

4. The long term channel monitoring on RRM measurement set
In [8], it is pointed out that the measurement requirements of CoMP may be significantly larger than before, considering the large TP numbers  in RRM measurement set and the possible measurement timing constraints. The high capacity of HC-NWA-RS may be helpful.
The long term channel monitoring on RRM measurement set need cooperation among all the TPs in the RRM measurement set, the TPs in the RRM measurement set do not transmit other signals than its assign REs in the HC-NWA-RS area , this avoids the interference of TPs in the set .
And the schedule will change the HC-NWA-RS area allocation in a assigned time period. So it is naturally that each TP will cover the band need to be estimated in the time period, when UE collect enough data for each TP, finally, it can make a signal strength estimation for each TP, and it also can get a interference estimation through the Zero-power REs.
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Figure 4  the HC-NWA-RS area changes to cover the band which need measurement

There are some points may need attentions, such as:

-the overload balance between the PRB used for measurement and the data transmission, some optimization may be needed on the scheduler .
-the symbol where CRS existed may not be used for the legacy issue, this may be achieved by the symbol selection of VU-ePDCCH area allocation mechanism.

-the RE numbers in the HC-NWA-RS area should be larger than the TP numbers of RRM measurement set, so it is natural that the left unused Zero-Power REs can be used for the interference from the outside of the set.

Since all TPs in the RRM measurement are included, it is relatively easier for the UE to determine the CoMP measurement set from the measurement result. And since both the interference from outside and the signal of each TPs is obtained, it is relatively easier for each UE to calculate all interference no matter the what measurement set is selected finally.
When each UE find its measurement set, we can make the similar operations for a group of UEs with similar measurement set, but this time, the cooperation happened in the TPs in the measurement set, which is  a smaller size, so more REs can be allocated to the relevant TPs for  precise estimation, at the same time, the eNB will guarantee the interference situation will be as similar as possible with the real transmission happens.
The HC-NWA-RS may also be used for timely measurement if necessary, this allocation may be combined with the Semi Persisted Scheduling(SPS) like mechanism  to guarantee the appearance period, high layer signalling configuration in this case is also possible . 
5. Conclusion
In this contribution, we introduced a method that allocate new RS resources in the PDSCH area, which may share the burdens on CSI-RS.
Proposal:  study whether the CSI-RS resource is enough for all kinds of measurement, and if necessary, put the long term measurement of RRM measurement on the HC-NWA-RS resources to share the burden.
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