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1 Introduction
This contribution amends the proposal in R1-135227 to include distributed techniques.
2 Proposal
It is proposed that the text proposal provided as follows is agreed.
-------------------------------------------Start text proposal----------------------------------------------------------
5.2
Potential CoMP Techniques
The following candidate techniques on CoMP involving multiple eNBs with non-ideal backhaul were evaluated:

·  CS 1: Coordinated scheduling for resource and UE allocation

· Data for a UE is only available at and transmitted from one transmission point
· Downlink information, such as CSI reported by UEs and/or UE scheduling metrics, from multiple eNBs in coordination area is gathered and processed to decide resource allocation and UE selection to each eNB

· The result of resource allocation and UE selection is forwarded to each eNB

· For the allocated resource and UEs, each eNB conducts scheduling for MCS, rank, and precoding selection based on the most recent CSI and the resource allocation on the neighboring eNBs

· CS 2: Coordinated scheduling for resource allocation

· Data for a UE is only available at and transmitted from one transmission point
· Downlink information, such as CSI reported by UEs and/or UE scheduling metrics, from multiple eNBs in coordination area is gathered and processed together to decide resource allocation to each eNB
· The result of resource allocation is forwarded to each eNB
· For the allocated resource, each eNB conducts scheduling for UE, MCS, rank, and precoding selection based on the most recent CSI and the resource allocation on the neighboring eNBs

· CB: Coordinated Beamforming

· Data for a UE is only available at and transmitted from one transmission point
· Downlink information, such as CSI reported by UEs, is shared amongst multiple eNBs in coordination area.
· In each eNB, precoding selection is preformed to avoid inter-cell interference amongst cells of eNBs in coordination area

· For the selected precoding, each eNB conducts scheduling for UE and MCS selection based on the most recent CSI
· CS/CB: Coordinated scheduling and coordinated beamforming

· Data for a UE is only available at and transmitted from one transmission point
· Downlink information, such as CSI reported by UEs and/or UE scheduling metrics, from multiple eNBs in coordination area is gathered and processed together to decide resource allocation and precoding restriction to each eNB
· The result of resource allocation and precoding restriction is forwarded to each eNB
· For the allocated resource and precoding restriction, each eNB conducts scheduling for UE and MCS selection based on the most recent CSI

· SSPS/M: Semi-static point selection and muting

· Data for a UE is available at and transmitted from more than one transmission point
· Downlink information, such as CSI reported by UEs and/or UE scheduling metics, from multiple eNBs in coordination area is gathered and processed together to determine resource, candidate UEs, MCS, rank, and precoding allocation of each eNB

· The result of resource, candidate UEs, MCS, rank, and precoding allocation is forwarded to each eNB
· UEs may be scheduled either on the serving cell or one of the other cooperating cells

· For UEs scheduled on the serving cell, rank, precoding, and MCS is determined based on the most recent CSI

· For UEs scheduled on one of the other cooperating cells, rank precoding, and MCS is set to the forwarded MCS, rank, and precoding
· D-CS: Distributed collaborative scheduling

· Data for a UE is only available at and transmitted from one transmission point;
· The information on time/frequency resource usage and power allocation is distributed by each cell to the other cells in its micro-cluster and resent every time when a change occurs;
· When data transmission ends the resource is released by the serving eNB and can be used by other eNBs in micro-cluster;

· In case of harmful interference another eNB can send a NACK message requesting the release of the resource.

· BF-CoS: Beamforming with Coordinated Sounding
· Data for a UE is only available at and transmitted from one transmission point;
· Interference information is acquired at eNB by exploiting the UL SRS transmission 
· At each eNB, precoding selection is preformed to mitigate inter-cell interference amongst cells in a distributed manner by using downlink channel knowledge and interference information;
· For the selected precoding, each eNB conducts autonomous scheduling and MCS selection based on most recent CSI and interference information. 
For the evaluated candidate techniques, information relating to a transmission to/from a serving node in a given subframe can be categorized in two groups as in Table 1: 
·  1st group: information which is considered valid for a longer than backhaul delay period 
·  2nd group: information which is considered valid for a shorter than backhaul delay period
Table 1: Information Categorization of candidate CoMP techniques
	Candidate technique
	Information Group 1
	Information group 2

	CS 1
	Resource allocation

UE selection
	MCS selection

Precoding selection

HARQ process number

	CS 2
	Resource allocation
	UE selection

MCS selection

Precoding selection

HARQ process number

	CB
	Precoding selection
	Resource allocation

UE selection

MCS selection

HARQ process number

	CS/CB
	Resource allocation

Precoding selection
	UE selection

MCS selection

HARQ process number

	SSPS/M
	Resource allocation

Candidate UEs for each TP

MCS and precoding selection for UEs scheduled in a coordinating TP
	Final UE selection within candidate UEs

MCS and precoding selection for UEs scheduled in the serving TP

	D-CS
	Resource allocation

Transmitted power

Release of resource

Eventual NACK on allocation
	-

	BF-CoS
	Sounding scheduling
	-


Note that each of the above techniques could be implemented in various ways depending on each company’s evaluation assumption such as

·  Use of multiple CSI processes

·  Scheduling method such as CQI re-calculation for MCS selection in each eNB
-------------------------------------------End of text proposal----------------------------------------------------------
