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1. Introduction & Background
The new work item [1] for eCoMP was approved for Release 12 in RAN #62 meeting, to identify signaling information for COMP-NIB procedures, 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-IM configurations
· Indication of coordination result or coordination request for reference signal configurations, CSI processes and CSI-IM configurations
This contribution discusses architecture and backhaul signaling for COMP-NIB procedures,
2. CoMP-NIB Operation Procedures
Depending on whether there is a “coordinator” connected to multiple eNBs through a non-ideal backhaul and coordinated all the cells within a certain area, centralized and distributed architectures can be used in CoMP-NIB operation.  Detailed CoMP-NIB operations for these two architectures are described below.
2.1. Centralized Architecture
In centralized architecture, a “coordinator” exists to assist CoMP operation. An illustration of signalling exchange between eNBs and the coordinator is depicted in Fig.1.
· Step 1: Measurement reports are sent to the coordinator.

· The measurement reports may include CSI reports (RI, PMI, CQI).
· Step 2: CoMP request signal is sent to eNBs from the coordinator.
· The coordinator decides whether and how to do CoMP operation according to the received measurement reports, then send the request signal to eNBs.
· This request signal may be muting request of specific resource, or power reduction request, etc.
· Step 3: Decision on the request is sent back to the coordinator.
· eNB decides whether to assist CoMP operation based on the received request and its own serving conditions.
· This decision may be a “yes/no” message or n-bit indicating the power reduction range, etc.
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Figure 1. Illustration of signalling exchange in centralized architecture

2.2. Distributed Architecture
In distributed architecture, the signalling for CoMP operation is exchanged between eNBs, and there is no such coordinator in the NW. Fig.2 shows illustrations of signalling exchange between eNB, and the difference between 2a) and 2b) is to exchange measurement reports or request of muting. The procedures for Fig.2a) is described below. 
· Step 1: CoMP request signal is sent to UE’s neighbor cells from its serving cell.
· This request signal may be muting request of specific resource, or power reduction request, etc.
· Step 2: Decision based on multi-cell’s request signals is sent back to UE’s serving cell from its neighbor cell.
· Neighbour cell may decide its own muting information based on the received multiple requests.
The procedures for Fig.2b) is described below.
· Step 1: Measurement reports are sent to UE’s neighbor cells from its serving cell.
· The measurement reports may include CSI reports (RI, PMI, CQI)
· Step 2: Decision based on multi-cell’s measurement reports is sent back to UE’s serving cell from its neighbor cell.
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Figure 2. Illustrations of signalling exchange in distributed architecture
3. Backhaul Signalling Requirements
3.1. Two-way signalling
It can be noted that in the operations in section 2, all procedures are in a “two-way” manner, namely there is a handshaking like procedure between cells and/or coordinators. Another possible eCoMP operation is the “one-way” operation, namely one eNB sends request (similar to RNTP) to another side, and no response is expected from the other side. One-way signalling is part of Rel-8 ICIC, but such mechanism is not well deployed in reality. Two-way signalling is a reasonable enhancement to Rel-8 ICIC, so that the requesting side knows if the request is fulfilled or not. Therefore we propose:
Proposal 1:  RAN3 is kindly asked to consider “two-way” signaling (“RNTP like request” and “confirmation of the request”) as a reasonable enhancement to existing ICIC schemes.
3.2. Time scale of backhaul signalling
The second discussion point is the time scale of backhaul signalling. There is a lower gain if the backhaul signalling is based on RSRP like time scale (several hundred microseconds), thus  it is necessary to consider signaling faster than RSRP like time scale. It could be further studied if the time scale is similar to existing RNTP (20 ms) or CQI (5 ms) though. Therefore the proposal is:

Proposal 2:  Consider a signaling faster than RSRP like time scale (several hundred microseconds). Further study if the time scale should be similar to existing RNTP (20 ms) or CQI (5 ms). This could be RAN3 area.
3.3. Unified backhaul signalling
The third discussion point is that if the signalling should be designed to support centralized or distributed or both architectures. To allow operators to have enough flexibility in network deployment, it would be better that a unified signalling can support both architectures. In this way, the signaling should be a superset of the signaling in section 2. 
Proposal 3:  Backhaul signaling should support both centralized and distributed architecture, which implies to include the following in backhaul signalling:

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

· Indication of resource coordination result or resource coordination request

· Resource allocation in frequency/time/power/spatial domain
	Signalling selection
	Centralized architecture
	Distributed architecture a)
	Distributed architecture b)

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

	Resource coordination request
-Resource allocation in frequency/time/power/spatial domain
	√
	√
	

	Indication of resource coordination result
	√
	√
	√


Last point is if eNB knows the request is from an eNB or a coordinator. If a unified signaling is intended, then the requested eNB maybe not necessarily distinguish if the request is from another eNB or a coordinator, which implies there is no logic entity of coordinator in specification. Certainly we are also fine to accept a logic entity of coordinator if vendors do not concern the complexity due to non-unified signaling. Therefore the proposal is:

Proposal 4: Absence of logic entity of coordinator is acceptable. This could be RAN3 area.
4. Conclusion
The general procedures of CoMP-NIB operations for both centralized and distributed coordination manners are discussed in this contribution. Based on the procedures, backhaul signaling requirements for CoMP-NIB operation are proposed as follows.
Proposal 1:  Consider “two-way” signaling (“RNTP like request” and “confirmation of the request”) as a reasonable enhancement to existing ICIC schemes.
Proposal 2:  Consider a signaling faster than RSRP like time scale (several hundred microseconds). Further study if the time scale should be similar to existing RNTP (20 ms) or CQI (5 ms). This could be RAN3 area.

Proposal 3:  Backhaul signaling should support both centralized and distributed architecture, which implies to include the following in backhaul signaling:

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

· Indication of resource coordination result or resource coordination request

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

	Signalling selection
	Centralized architecture
	Distributed architecture a)
	Distributed architecture b)

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

	Resource coordination request
-Resource allocation in frequency/time/power/spatial domain
	√
	√
	

	Indication of resource coordination result
	√
	√
	√


Proposal 4: Absence of logic entity of coordinator is acceptable. This could be RAN3 area.
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