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1. Introduction
In TR 36.819, the definition of CoMP measurement set and RRM measurement set are: 
· CoMP measurement set: set of points about which channel state/statistical information related to their link to the UE is measured and/or reported as discussed in clause 5.2.2

· The UE reports may down-select points for which actual feedback information is transmitted
· How to measure interference needs to be considered. 
· RRM measurement set: The set of cells for which the RRM measurements are performed (already in Rel-8). Additional RRM measurement methods can be considered e.g. in order to separate different points belonging to the same logical cell entity or in order to select the CoMP measurement set.
In this contribution, we provider our considerations on how these sets work.
2. The RRM measurement set
We start our analyse from the  RRM measurement set, we think the RRM measurement set is a cell specific concept, it should include all the TPs which may have considerable effects(either as transmission point or as interference point) to any UEs in the cell, and the set is updated for a long enough time period. 
In Figure 1, an example is given , when there is a line between the TP and UE, it means the signal is strong enough to be considered for this UE. At the specified time of the example, the TP 1,2,3 of cell 1, the TP 1 of cell 2, the TP 1of cell N will have some impact to the Cell 1 UEs. 
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Fig 1 the signal connection relation at a specified time
However  it is just an instance of time, at another  time, when the there is new UE enter into the cell, or the UE changes it location, the TP-UE connection relation may change,  the RRM measurement set should cover all those considerable TPs of all time instances. 

This is because that eNB can’t assume the UE when and where to connect to the cell, and the UEs can’t know which source will be the real considered point  before the measurement ,so it seems the natural solution is to assign a large enough set to cover TPs in a reasonable coverage area, and after a long term observation , those TPs have never been reported by any UE are removed from the RRM measurement of the cell. And the propagation environment may change as time pass by, so related revisiting mechanism is also needed to add a new TP in the set through a testing procedure.
 Proposal 1: study high layer procedure of adding/deleting the TPs  in RRM measurement set.
3. The CoMP measurement set
The  CoMP measurement set is a UE specific concept, which include the TPs may affect the specific UE in a specified time period for preparation of the data transmission. So in the strict meaning, only those  TPs which has little effect on the UE under all transmission assumptions can be precluded. In Figure 1, it means a UE try to identify which TP has the solid line with it .
UE monitor s the reception power of the TPs in the RRM measurement set, assuming M TPs in the RRM measurement set can be detected from the interference of RRM measurement set, the TP reception power is sorted according to the reception power level, so we get
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That means other TPs are so weak that their signals can be regarded as part of the background interference.

All those TPs have detected power can form the CoMP measurement set, and if the set size is not large, we can make a complete CSI estimation.

However, it is also possible that a large number of TPs left, and finally make the measurement too complex to be implemented in consideration of computation ability and feedback ability. 

So we try to add some possible assumption to narrow down the set,  in the previous CoMP SI simulation , the most widely adopted algorithm is to set a XdB threshold based on the strongest signal paths, however, what will happen if several TPs are close to the threshold?  There may be different algorithms here too, such as:
Assuming the strongest TP  is the serving TP, we try to find a transition TP power index, which satisfy:
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is threshold which is service related, this  means the signals from those TPs are not strong enough to have significant impact to the serving TP.
We note some points here,

1,the TPs corresponding to 
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are assumed blanked implicitly in this algorithm, which may not be true in real data transmission.
2,generally, the multiple points transmission can have better signal strength than single point transmission, so if JT is considered in the transmission set, smaller measurement set may be possible, but when the UE make the measurement it can’t know whether the JT is the final transmission choice. 
3, the strongest TP may be not the serving TP, such as the Macro-Pico scenario, so the serving TP may be configured by eNB, and the UE may need do the selection by the signal strength of the serving TP assigned. 

So, no matter what assumption we use at the initial stage, there are possibilities that the assumption may be proved invalid after the eNB scheduling decision, that may cause measurement inaccuracy for some parameters cannot be interpreted from  other estimation results , so maybe a better choice try to find a most likely configuration through a procedure as in Fig 2.
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Figure 2 the multiple-stage CoMP measurement procedure.
 Step 1: Without any transmission assumption, the UEs simply measure the SNR of each TPs in the RRM measurement set, and sort them according to the signal strength.  And feedback  
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 set information to eNB,  which may include Coordinated TPs Number indication(CTNI) and the TPs index, the RSRP/RSRQ is optional.
Step 2: according to the information collected from UEs, the eNB make some initial decisions based on some priority principal and the network side knowledge, which is mostly a implementation issue . Some example cases are:
-If a number of UEs report 2-3 connections, one is the Macro eNB, the others are different RRHs, then blanking on eNB should be considered for cell splitting , and configure those UEs make measurement for different RRHs with macro eNB blanking.

-If  a UE report 4-5 connections, there are 2-3 belong to three sectors of 1 macro eNB like scenario 1, the eNB may configure the UE make the JT measurements and form a virtual point ,then make redo the  measurement with other points.
The eNB may use some pre-knowledge at the network side to make some most likely choice and the decision information can be part of configured parameters to UEs for finer measurement with less computation burden and fewer feedback resource requirements.

Step 3, the undecided UEs redo the measurement according the assumption configured by eNB, until the eNB fixed the transmission decision on the current time interval. 
Proposal 2: study the possibility of multiple-stage  measurement  on CoMP measurement set, if the CoMP measurement set size can’t always be a small value.
4. The RS requirement of the two sets
Both the RRM measurement set and CoMP measurement set need physical layer RS measurement support.

Unlike the traditional work method, which the UE only consider defined targets including the serving cell and limited number  neighbouring cells as interference points, instead, the CoMP UE must identify the real transmission points and interference points from a great number of TPs. 

In the real environment, the reflecting path of signals is not so clear as we assumed in theory research, the nearby cell signal may be weak, and  the real interference is from far TPs. The RRM measurement set must cover a number of cells in a large area, where each cell may configured with the a great number of RRHs.
So one major problem may be the great size of RRM measurement set.

For the CoMP measurement set,  it has some requirement on timing, for it prepare for the real transmission , we can imaging a fasting moving user connect to multiple TPs, which may lead to  the CSI-RS configuration of multiple cells with short period.  
Considering the different measurement requirements and large measurement sets size, it is likely that CSI-RS resource may be heavily utilized, which lead to lower PDSCH transmission efficiency, and in some possible cases, the CSI-RS resource may not be enough.
On the other  hand, the CRS based measurement is not sufficient in case of  large numbers TPs and may not work in scenario 4 in CoMP study, maybe new HC-NWA-RS resources  illustrated in [2] may be helpful.
Proposal 3: study whether new RS resource is needed for the measurement support of the RRM measurements set and CoMP measurement set.
5. Conclusion
In this contribution, we present our views on the RRM measurements set and the CoMP measurement set, the related proposals are listed below:  
Proposal 1: study high layer procedure of adding/deleting the TPs  in RRM measurement set.

Proposal 2: study the possibility of multiple-stage  measurement  on CoMP measurement set, if the CoMP measurement set size can’t always be a small value.
Proposal 3: study whether new RS resource is needed for the measurement support of the RRM measurements set and CoMP measurement set.
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The UE estimate the RSRP/RSRQ, and feedback the initial measurement result 


The eNB make CoMP transmission set decision and fix the transmission scheme 


The eNB collect all the eUE measurement information, make temp decisions. If neccssary ,form separate assumptions for each UE


The UE make new measurement according eNB instruction 



