3GPP TSG RAN WG1 Meeting #57

R1-091687
San Francisco, USA
4th – 8th May, 2009
Agenda Item:

15.2
Source: 

NEC Group

Title: 
Discussion on the relation between CoMP cooperating set and CoMP reporting set
Document for:  
Discussion/Decision
1 Introduction
Coordinated multi-point transmission and reception (CoMP) is one of the key techniques for LTE-Advanced. In RAN1#56bis meeting, the following CoMP categories and CoMP sets have been decided as [1]
CoMP sets:

· CoMP cooperating set
· Set of (geographically separated) points directly or indirectly participating in PDSCH transmission to UE. Note that this set may or need not be transparent to the UE. 

· CoMP transmission point(s): point or set of points actively transmitting PDSCH to UE

· CoMP transmission point(s) is a subset of the CoMP cooperating set

· For Joint transmission, the CoMP transmission points are the points in the CoMP cooperating set 

· For Dynamic cell selection, a single point is the transmission point at every subframe. This transmission point can change dynamically within the CoMP cooperating set.  

· For Coordinated scheduling/beamforming, the CoMP transmission point corresponds to  the “serving cell”
· CoMP reporting set: set of cells about which channel state/statistical information related to their link to the UE is reported

· The CoMP reporting set may be the same as the CoMP cooperating set

· The actual UE reports may down-select cells for which actual feedback information is transmitted
In the last meeting, the relation between CoMP cooperating set and CoMP reporting set  remained unclear. In order to clarify their relation, we firstly discuss possible options of CoMP cooperating set as well as CoMP reporting set, respectively. Next, we combine different options and clarify the relation of CoMP cooperating set and CoMP reporting set.  According to the analysis on the pros and cons of different options, we narrow down our preference in the Conclusion.
2 Possible options of CoMP cooperating set and CoMP reporting set CoMP reporting set
2.1 Possible options of CoMP cooperating set
CoMP cooperating set is the set of (geographically separated) points directly or indirectly participating in PDSCH transmission to UE. The CoMP cooperating set may be determined as
· Network-decided CoMP cooperating set
· Set of geographically adjacent synchronized points.

· Same CoMP cooperating set for different UEs.

· Statically or Semi-statically updated

· UE-specific CoMP cooperating set
· Set of points selected according to UE measurements and feedback
· Different CoMP cooperating set for different UEs

· Semi-statically or Dynamically updated
2.2 Possible options of CoMP reporting set
CoMP reporting set is the set of cells about which channel state/statistical information related to their link to the UE is reported. It is necessary for UE to know the CoMP reporting set. Too large CoMP reporting set increases the burden of UE measurement as well as UE feedback overhead. On the other hand, the CoMP gain may be limited when CoMP reporting set is not large enough to include the potential strong received signal. Therefore, it is important to know how to decide CoMP reporting set and how frequently to inform CoMP reporting set to UE. In the following, we list up different options of updating frequency of CoMP reporting set.
· Static CoMP reporting set: fixed
· Pros: No need to inform UE, no signalling overhead

· Cons: Inflexible, e.g., too large CoMP reporting set increases UE feedback overhead but too small CoMP reporting set limits the CoMP gain.

· Dynamic CoMP reporting set: updated based on the instantaneous channel state/statistical information by UE feedback

· Pros: Flexible to reduce UE feedback overhead

· Cons: Large signalling overhead due to frequent update of CoMP reporting set; Sensitive to UE feedback accuracy

· Semi-static CoMP reporting set: updated based on the periodically average channel state/statistical information by UE feedback
· Pros: Relatively more flexible than Static CoMP reporting set; Slightly increased signalling overhead; Less sensitive to UE feedback accuracy
· Cons: Less flexible and larger UE feedback overhead than Dynamic CoMP reporting set
3 Relation of CoMP cooperating set and CoMP reporting set
In this section, we combine different options of CoMP cooperating set and CoMP reporting set, discussed in Sect. 2 and clarify the relation of CCR and CoMP reporting set. As discussed in [2], Network-decided CoMP cooperating set is normally set large enough for different UEs to make use of CoMP. Then, the UE-specific CoMP cooperating set is chosen as a subset of Network-decided CoMP cooperating set [2][3]. CoMP reporting set with larger size than Network-decided CoMP cooperating set seems meaningless from the point of view for controlling UE feedback overhead. Therefore, it is easy to decide the relation of Network-decided CoMP cooperating set and CoMP reporting set as Network-decided CoMP cooperating set >= CoMP reporting set. 
However, it is more complicated for the relation of UE-specific CoMP cooperating set and CoMP reporting set. We list up different options to clarify the relation of UE-specific CoMP cooperating set and CoMP reporting set.
· Relation of UE-specific CoMP cooperating set and CoMP reporting set
· UE-specific CoMP cooperating set > CoMP reporting set
· UE-specific CoMP cooperating set is firstly decided semi-statically. Next, CoMP reporting set is dynamically selected as a subset of UE-specific CoMP cooperating set to further reduce the UE feedback. However, the frequent signalling is required to inform CoMP reporting set to UE.

· UE-specific CoMP cooperating set = CoMP reporting set
· UE-specific CoMP cooperating set is decided semi-statically. CoMP cooperating set is same as UE-specific CoMP cooperating set.
· UE-specific CoMP cooperating set is decided dynamically. CoMP cooperating set, same as UE-specific CoMP cooperating set, is updated dynamically.
· UE-specific CoMP cooperating set < CoMP reporting set
· CoMP reporting set is decided semi-statically and updated periodically. Then, UE-specific CoMP cooperating set is dynamically selected as a subset of CoMP reporting set to further reduce the UE-specific CoMP cooperating set size and simplify the coordination among cells.

4 Conclusion  

In this contribution, clarify the relation of CoMP cooperating set and CoMP reporting set as
· Network-decided CoMP cooperating set>= CoMP reporting set
· UE-specific CoMP cooperating set & CoMP reporting set
· Option 1: Semi-static UE-specific CoMP cooperating set > Dynamic CoMP reporting set
· Option 2: Semi-static UE-specific CoMP cooperating set = Semi-static CoMP reporting set
· Option 3: Dynamic UE-specific CoMP cooperating set = Dynamic CoMP reporting set
· Option 4: Dynamic UE-specific CoMP cooperating set < Semi-static CoMP reporting set
In order to narrow down the options, Semi-static or Dynamic UE-specific CoMP cooperating set as well as CoMP reporting set needs to be discussed further in terms of UE feedback overhead, signaling overhead and sensitivity to the UE feedback accuracy.
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