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1. Introduction
In RAN 62 meeting, a new Work Item about inter-eNB CoMP for LTE was agreed [1], and the WI should satisfy the following objectives.
RAN1 and RAN3:

· RAN3 to specify signalling of information to be identified by RAN1, for example:

· One or more sets of CSI reports (RI, PMI, CQI) of individual UEs

· One or more measurement reports (RSRP) of individual UEs 

· SRS received power of individual UEs

· User perceived throughput of individual UEs (see TR 36.814 as a reference)

· Resource utilization per cell 

· PF metric of individual UEs

· Enhanced RNTP-type information in frequency/time/power/spatial domain

· Enhanced ABS information in power and spatial domain

· QCI

· Indication of resource coordination result or resource coordination request

· Resource allocation in frequency/time/power/spatial domain

· Used configurations of reference signals, CSI processes and CSI-IMR configurations

· Indication of coordination result or coordination request for reference signal configurations, CSI processes and CSI-IMR configurations

· Specify necessary procedures related to the above.

RAN3:

Determine whether the above signaling shall be introduced to the X2 interface, or on a new interface if it cannot be supported by X2.

In this contribution, we’d like to discuss our considerations about the structure design for inter-eNB CoMP with non ideal backhaul, try to help the further decision making on the structure selection for inter-eNB CoMP for LTE.
2. Discussions
From the view of parameter settings and coordination of resources, the CoMP related configurations of different cells, including ZP CSI-RS, DMRS port and set of coordination resources etc., rely on the coordination requests of the CoMP UEs which not only in one cell, but also in the neighbor cells.
For example, it’s need to consider the configuration request of both NZP CSI-RS muting and CSI-IMR when configurating ZP CSI-RS of one cell. And from the view of configuration request of NZP CSI-RS muting, it should consider the configuration request of CoMP measurement set of the CoMP UEs in one cell, and wether this cell is included by a neighbor cell into the CoMP measurement set of other UEs. Those considerations are also applied to the configuration request of CSI-IMR. In addition, for increasing the accuracy of measurement when suffering interference, the ZP CSI-RS resources used for CSI-IMR should not be the ones used for NZP CSI-RS muting in configuration.

To visualize above, as the scenario illustrated in Fig 1, cell #1 is CoMP UE#1’s serving cell, {cell #1, cell #2, cell #3} is UE#1’s CoMP measurement set. In order UE #1 could measure the channels of all the cells in its CoMP measurement set precisely, cell #1 should perform the muting according to the NZP CSI-RS of cell #2 and cell #3. And assuming cell #1 is also in the CoMP measurement set of CoMP UE#2, while cell #4 is the serving cell of UE#2, in order to decrease the interference when UE #2 measuring the channel of cell #4, cell #1 should also perform the muting according to the NZP CSI-RS of cell #4. 
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Figure 1: Resource requirement in case of cell #1 NZP CSI-RS muting

On the other hand, as Fig 2 shows, there are two kinds of architectures - centralised and distributed, we will analyze the complexities of coordination and connection related to these two architectures respectively in the following.
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Figure 2: Centralised and distributed architecture

In centralised architecture, 

· Coordination: CCU receives and saves the informations coming from each node connected to it, including 1) the configurations of NZP CSI-RS muting and CSI-IMR, 2) the UEs’ measurement result, e.g. RSRP/ RSRQ which reflecting the channel condition in a period, at least. CCU combines all the informations and requests together and performs the coordinated configuration uniformly, then sends the configuration result of ZP CSI-RS of each cell to it respectively.

· Connection: Each node is only need to connect to CCU, hence the relationship of connections is simple. And since the information of each cell is collected by CCU, the CCU could coordinate the CoMP configuration requests well for all related cells. While therefore, the CCU needs to have good processing capacity.
In distributed architecture, 
· Coordination: According to the request of its own CoMP UEs, the cell could determine the current configuration request of ZP CSI-RS used for NZP CSI-RS muting and CSI-IMR. The requesting node then indicates this information to the coordinating node. Basing on the request of its own, e.g. wether there is CoMP UE, the coordinating node determines the context to responsing the request and feedback. The requesting node modifies the configuration of ZP CSI-RS used for NZP CSI-RS muting and CSI-IMR based on the received message. The process could be shown as Fig 3. 
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Figure 3: Coordination Process
In some cases, e.g. one cell is included in the other’s CoMP measurement set and vice verse, the ZP CSI-RS information could be interacted among the involved nodes for being the reference for the configuration of NZP CSI-RS muting and CSI-IMR.
· Connection: If the radius of one cell is small, this cell may be disturbed by the cells far away, especially in a dense deployment scenario. Therefore, each cell should setup connections with several cells around it, and that is complicated. While the pros of this architecture is that it’s compliance to X2. 
3. Conclusion and proposals
In this contribution, we discussed our considerations about the structure design for inter-eNB CoMP with non ideal backhaul, the centralised and distributed approachs, the pros and cons.
Proposal 1: RAN3 is kindly proposed to take the above considerations into account for the future structure selection for inter-eNB CoMP for LTE.
4. References

[1] RP-132103, Inter-eNB CoMP for LTE, Samsung

[2] 3GPP TR 36.932 V12.1.0, Scenarios and requirements for small cell enhancements for E-UTRA and E-UTRAN, 2013-03
[3] R1-135377, Signalling for inter-eNB CoMP with NIB, ZTE

[4] R1-133529, Inter-eNB Signalling in support of CoMP with Non-ideal Backhaul, CMCC

[5] R1-135376, Further evaluation of CS with non-ideal backhaul, ZTE

[6] 36.874-c00, Coordinated multi-point operation for LTE with non-ideal backhaul












































































































































































































































































































































































































































































































































































































1
3

_1452406223.vsd

_1452430557.vsd
Cell #1
(Requesting node)


Configuration Decision


Cell #2
(Coordinating node)


Request Message


Decision based on the info. of Cell #1&2


Response Message


Configuration Modify



_1451719920.vsd

