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1
Introduction   


eCoMP SI [1] has been approved in 2013 June, and the target is to study the performance benefits from inter-eNB coordination. Clearly, if justified by performance gains, the next step is to decide whether standardized inter-eNB interface is needed as such and how the signaling design could look like. In RAN1#74, the following has been agreed:

For each evaluated scheme, information relating to a transmission to/from a serving node in a given subframe should be categorized into two groups:

· Group 1 information: information which is considered valid for a period longer than the backhaul delay, which may therefore be provided from a different node(s) from the serving node;

· Group 2 information: information which is considered valid for a period shorter than the backhaul delay, which must therefore be derived by the serving node.

The types of information may include for example:

· CSI

· Allocated power per resource (including muting)

· UE selection 

· Precoding selection (including the number of transmit layers)

· MCS selection

· HARQ process number
· TP selection
2 
General considerations of inter-eNB signalling design principle
Clearly, the required inter-eNB signalling is strongly dependent on the CoMP schemes to be used, and the standardized signalling is just a way to deliver the information required by the intended coordination scheme. Thus, it’s RAN1 first will need to decide the CoMP scheme/s to be supported, and then define the needed information. 
Proposal1: RAN1 should first evaluate candidate CoMP schemes and select the best scheme for further investigation.
Proposal3: Only if significant gain over Rel.11 CoMP is found, RAN1 should provide recommendation to RAN3 on what signaling information is needed within the RAN for efficient CoMP operation
It’s obvious and also noted by the SID that the inter-eNB signalling detail design falls in the expertise area of RAN3, therefore there is no need for RAN1 to touch the signalling design details. It is up to RAN3 to decide, e.g. whether it’s a new X2 signalling or other type of signalling. However, RAN1 should provide recommendation on what information is needed and the high level design principle to RAN3.
Proposal4: Signaling and transportation method design needs expertise from RAN3, RAN1 should focus on the needed signaling information for efficient CoMP operation.

Proposal5: The description of the TR should follow the information grouping method agreed.

3
Several CoMP schemes to be considered
Given the non-ideal backhaul assumption, less candidate CoMP schemes are available compared to Rel.11 CoMP study with ideal backhaul. For example, JT and DCS have therefore been excluded from the SI. In this section, we give a list of candidate CoMP schemes to be considered for Rel.12 eCoMP evaluations. 
1. SSCS: Semi-static Coordinated Scheduling (Frequency domain and/or Time Domain)
· Each eNB mutes one or multiple PRBs in the frequency domain and/or some TTIs in time domain based on the coordination information. 

· The scheduling/muting decisions could be semi-statically adapted to better deal the changing traffic load and interference states.
· Multiple CSI processes designed in Rel.11 or 2 subset of CQI report in Rel.10could be re-used to facilitate the CSI report to reflect the CQI improvement throughneighbour eNB muting. 
2. SSCB: Semi-Static Coordinated Beamforming (Frequency domain and/or Time domain)
a. Each cell has multiple pre-defined sector beams
b. eNBs exchange the interference level for different sector beam selection to select a certain sector beam to be used for some certain subband (FD-SSCB) or TTI (TD-SSCB) to avoid severe interference. 
c. The sector beam usage pattern could be again semi-statically adjusted. 
3.  SSPS: Semi-Static Point Selection 
a. UE maintains connection to multiple eNBs (points) at the same time, but at a certain point of time, only one point transmits data to the UE. A special case is that one eNB only transmits control signalling (RRC) while user data is only transmitted from another eNB.
b. eNBs exchange the the point selection pattern and follow it to transmit data to a certain UE (e.g. 101011101, 1 means eNB1 transmitting, 0 means eNB 0 transmitting ). The point selection pattern could be semi-statically adapted. 

c. The PQI bits and ePDCCH can be used for air interface operation, therefore RAN1 spec changes are not seen as needed.

d. Similar to TDM based dual-connectivity discussed RAN2 SCE, see [2], and the architecture options concluded in [2] should be re-used to support SSPS.
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Figure.1 Simple illustration for SSCS, SSCB and SSPS
Also pls note, the combinations between the above schemes are possible, for example, SSCS could be combined with SSCB.
Proposal2: At least the above CoMP schemes (SSCS, SSCB, SSPS ) and combinations should be evaluated in RAN1 

4
Conclusions

In this section, we give our conclusion for this paper which as following:
Proposal1: RAN1 should first evaluate candidate CoMP schemes and select the best scheme for further investigation.
Proposal2: At least the above CoMP schemes (SSCS, SSCB, SSPS ) and combinations should be evaluated in RAN1 

Proposal3: Only if significant gain over Rel.11 CoMP is found, RAN1 should provide recommendation to RAN3 on what signaling information is needed within the RAN for efficient CoMP operation
Proposal4: Signaling and transportation method design needs expertise from RAN3, RAN1 should focus on the needed signaling information for efficient CoMP operation.

Proposal5: The description of the TR should follow the information grouping method agreed.
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