3GPP TSG RAN1 #57b                                                          R1- 092592
Los Angeles, US, June 29 – July 3, 2009
Source:
         Pantech & Curitel
Title:
 
 Consideration on Cell Selection in CoMP network including Relay Nodes.
Agenda Item:
 15.2
Document for:
 Discussion
1. Introduction

In previous RAN1 #56bis meeting, a terminology, Dynamic Cell Selection, of CoMP Category was agreed [1] which states:
· Dynamic Cell Selection : PDSCH transmission from one point at a time (within CoMP cooperating set)
· CoMP transmission point(s) : point or set of points actively transmitting PDSCH to UE
· 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.  
And, beside CoMP network, Relay network which enhance a performance of cell-edge user by using RN(Relay Nodes) between eNB and UE was introduced and has been on main discussion item in RAN1 meeting. Therefore, when we discuss on CoMP procedures and scenarios, it would be better that we assume there might be RNs in CoMP network and there could be cooperation with RNs. In this contribution, we consider that what kinds of dynamic cell selection scheme we could have in CoMP network with RNs.
2. Considerable cooperation scenarios in CoMP system with RNs
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Fig1. Example of considerable cooperation scenarios between eNBs and type1 RNs
In Fig 1, general CoMP network scenario including RNs is described. The same color of beam means that each eNBs and RNs cooperate in the same cooperating set and it can be one of joint transmission scheme and dynamic cell selection scheme in according to higher layer signaling. In case of joint transmission scheme, each eNBs and RNs cooperate as a multi-point at a time, however, in case of dynamic cell selection scheme, each eNBs or RNs cooperate as a single-point at a time.
3. Considerable schemes of joint processing
A. In a set of eNBs only
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Fig2. Example of joint processing scheme in a set of eNBs only
In this scheme, only eNB/s are related to cooperate in CoMP network so that we don’t need to consider the coexistence of RN/s. This scheme has simplicity as you can imagine because we don’t need to consider what kinds of RN there is, where RN/s locate, how the channel status of RN is, etc.

B. In a set of RNs only
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Fig3. Example of joint processing scheme in a set of RNs only
In this scheme, only RN/s are related to cooperate in CoMP network so that we don’t need to consider the coexistence of eNB/s. This scheme is used in the case that UE is located in cell edge, which means there are lots of RNs around, or in somewhere signal of eNB is hardly reached so that the signal from RN/s is more efficient to process. 
C. In a mixed set of eNB and RNs
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Fig4. Example of joint processing scheme in a mixed set of eNBs and RNs
In this scheme, both of eNB/s and RN/s are related to cooperate in CoMP network. Therefore, we can select RN/s and/or eNB/s which have better link performance in a cooperating set regardless of where received signal comes from. In this point of view, this scheme could have more efficient link performance than scenario A and B because it can select better one among lots of candidates. On the other hand, it has lots of considerable points to process. First of all, we should consider each channel status which comes from all possible kinds of nodes including eNB/s and RN/s and latency which comes from selecting which eNB/s has better link performance and which RN/s has better link performance. Moreover, we need to consider overhead which comes from processing coexistence of eNB/s and RN/s.
In addition to these kinds of points, we should keep in mind the separating time resource problem between donor eNB and RN/s which means that a time resource eNB/s can sen data and a time resource RN/s can send data are separated. So, donor eNB/s and RN/s cannot send data simultaneously in CoMP joint processing, especially joint transmission scheme. However, in dynamic cell selection scheme, it could be possible depending on how we design dynamic cell selection scheme. Scenario D shows one of possible scheme below.
D. In a sequentially separated set of eNB and RNs


[image: image5]
Fig5. Example of joint processing scheme in a sequentially separated set of eNBs and RNs
In this scheme, both of eNB/s and RN/s are related to cooperate in CoMP network. However, this scheme has a little different point in terms of selecting nodes. For selecting nodes which will be one of CoMP cooperating set, scenario C has a criterion that a node which has better link performance than the other candidates is selected firstly regardless of type of nodes, which means whether it is eNB or RN, and also regardless of selecting order or sequence, which means that there is no regular order or rule in selecting nodes among CoMP cooperating set, except better link performance criterion as C scenario. 
However, in scenario D, it has a scenario C criterion and also has another criterion that a selecting order is separated by two period, one period for eNB and the other period for RN. So, CoMP network could select eNB/s which has better link performance in a eNBs cooperating set in a period for eNB and could select RN/s which has better link performance in a RNs cooperating set in a period for RN.
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Fig.6 Example of Dynamic cell selection scheme in a sequentially separated set of eNBs and RNs
4. Summary

In this contribution, we provided some consideration points for the cooperation scenarios in coexistence of eNB/s and RN/s. We provided four cases of joint processing scenario as below.
-  joint processing scheme in a set of eNB/s only
-  joint processing scheme in a set of RN/s only

-  joint processing scheme in a mixed set of eNB/s and RN/s

-  joint processing scheme in a sequentially separated set of eNB/s and RN/s
Each of scenarios has its own advantages, disadvantages and suitable cases. We focused on the impact that there is various considerable cases of cooperation scheme in CoMP with RNs and we should study further on case by case to find adequate scheme for adequate case.
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