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1. Introduction
The WID CoMP for LTE in [1] specifies in its feature part:
“CoMP in Rel-11 did not address the specified support of a network interface for CoMP involving multiple eNBs with non-ideal backhaul. Due to this limitation, the operators having non-ideal backhaul may not be able to take advantage of performance benefit from inter-eNB CoMP operation”. In addition, is indicated that “signalling messages should be specified to allow implementing both centralized and distributed coordination focusing primarily on macro-pico heterogeneous networks but also considering macro-macro homogeneous networks.”
The Objective part of the same WID specifies a long example list of information to be down-selected by RAN1 and specified by RAN3; In addition RAN 3 should specify the necessary procedures related to the above.
The benefit of using part of the information was simulated or addressed in different contributions. The simulated information was classified in TR 36.874 [2] Table 5.2-1 as belonging to Group 1 or Group 2, where the Groups are defined as:
· “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”
The result of above considerations is that the parameter selection should be focused on Group 1 information, while the information selected from Group 2 should be carefully analysed based on its benefits.
This contribution provides an analysis of the proposed information, discusses their usage, removes redundancies and proposed the information to be standardised based on a grouping approach.
2. Candidate information
Below we try to include the information mentioned in TR 36.874 and in the Core part of the WID “CoMP for LTE", while removing redundancies.
We consider that the information which was simulated in TR 36.874 should have priority relative to the examples in the Inter eNB LTE CoMP WID [1].

In table one we have analysed the information studied in TR 36.874 and also that proposed in [2] and came to the conclusion that many fields are redundant. In the same time we observed that the number of information groups can be relatively small.
	No.
	Information Group 1
	Comment
	Information Group 2
	Comment

	Based on TR 36.874

	1.
	Resource allocation
	Relevant for both distributed and centralized coordination; extensively considered in simulations
	MCS selection
	The MCS selection should be done locally for both centralized and distributed; is the MCS selection dependent only on interference?

	2.
	UE selection
	Relevant for resource allocation; should be merged
	UE selection
	UE is selected for the entire duration of the transmission, should be Group 1.

	3.
	Interference indication
	It is dependent of implementation of pct. 16.

In any case, it should be either “SNIR indication” or “interference cost”
	Precoding selection
	Is this used for opportunistic transmissions?
If not, each eNB can correlate the NACK on the resource allocation with its own PMI

	4.
	Rank selection
	Is the rank selection dependent only on interference?

What is the meaning of this information; do we try to use it for signalling the “interference cost”?
	HARQ process number
	Is this redundant with “interference cost”?, as both tend to generate the same awareness of “high interference”

	5.
	Candidate UEs for each TP
	It was decided that TPs are addressed under the “Small Cell” WI
	
	

	6.
	Transmitted power
	Part of resource allocation
	
	

	7.
	Release of resource
	Obviously part of resource allocation – the UE shall signal when the transmission has ended
	
	

	8.
	Eventual NACK on allocation
	Can have as reason the “interference cost” and its value
	
	

	9.
	Sounding scheduling
	This is stand-alone
	
	

	Based on examples in “CoMP for LTE” WID

	10.
	Enhanced RNTP-type information in frequency/time/power/space
	Existing RNTP indicates which RBs the power may be larger than a limit or the ABS scheduling
Space is UE specific, not part of RNTP which is related to eNB resource reservation behaviour per RB or subframe. Should be stand-alone
	CSI
	Samsung has clearly demonstrated in ‎[3], ‎[4] that the best results are obtained with the CSI usage locally – is this information really needed?
Can be replaced by MCS?

	11.
	Enhanced ABS information in power domain
	This could be part of Enhanced RNTP
	SRS received power by eNB
	Can reflect the channel variations, if not averaged; correlated with SRS scheduling

	12.
	RSRP
	Can indicate the UE position in the cell; not needed in distributed scheduling
	UPT
	Can be reported only after the end of transmission; may be used for history?

	13.
	QoS Class Identifier (QCI)
	Provides the priority of traffic; may be relevant as reason of NACK on allocation
	RU
	There is already the “Overload indication” which may have similar usage for UL only

	14.
	Resource allocation in frequency/time/power domain
	Studied in TR36.874; see first row
	RF metric
	Which RF metric and where measured?

	15.
	Used configurations of reference signals, CSI processes and CSI-IM configurations
	Related to SRS scheduling
	Resource allocation in spatial domain
	Probably PMI; see row 3, precoding selection

	16.
	
	
	Enhanced ABS information in spatial domain
	Same as row 11

	Other

	17.
	t.b.c.
	
	t.b.c.
	


3. Proposed parameter selection 

We understand the validity of the information for being included in TS 36.423 as follows:

Resource allocation

1. Resource allocation in time/frequency/power is essential information, for both distributed and centralized approaches. In both modes the decision is based on the knowledge of the existing allocations, the knowledge being either available in each eNB based on its distribution over X2 or in a centralized control entity.
2. When a data packet arrives, in the distributed mode the resource allocation and the scheduling per UE take place simultaneously, while in the centralized approach the resource allocation is done by the control entity while the actual traffic scheduling takes place after the reception by the target eNB.

3. The release of the resource is known only at the serving eNB and shall be distributed to the other eNBs or to the central entity.

4. The experienced interference following scheduling is known by the serving eNB; the interference can have a different “cost” function of the signal strength; in case that the interference is not acceptable, the affected eNB will send a NACK message on allocation, which may indicate the cause of rejection, for example too high interference cost relative to the QCI of the data stream.

Used configurations
5. The knowledge of the SRS configuration enables the assessment of the channel between an UE and the interfered eNB; in TDD this knowledge can be used for beam-forming such to avoid creating interference towards a victim eNB.
6. The suitable configuration of CSI processes and IM resource allows the assessment of interference created by a specific eNB; based on this, if the interference cost is high, the victim eNB can inform the aggressor eNB by sending a resource NACK including an indication on the interference cost.

Enhanced RNTP type information
7. RNTP allows to share between eNBs the policy on resource and power allocation; such policy can be especially relevant for Macro eNB, which may have a more flat traffic as compared with small eNBs, characterised by fluctuant traffic. We remark that based on simulations the resource reservation can have as consequence a smaller UPT.
8. Part of RNTP are the ABS subframes, which still can be used at low power.

Short term operational indicators
9. Measurements by UE or decisions by the serving eNB can be shared with other eNBs or the central control entity. For example the precoding information, based on history, may allow to determine the PMIs which create high interference cost ‎[5].
4. Information clustering

Based on the analysis in Table 1 and the understanding of how the information could be used, a more structured information clustering is proposed:
1. Resource allocation

a. Time, frequency, power

b. UE identifier

c. Release of the resource

d. QoS class

e. NACK on resource allocation with reason: Interference cost, retransmission number (no. of HARQ processes), QoS class ?
2. Used configurations:
a. SRS
b. CSI processes and CSI-IM configurations
3. Enhanced RNTP-type information:
a. Time, frequency, power
b. ABS power

4. Operational indicators per UE:

a. MCS

b. Rank Indicator

c. PMI (precoding)

d. SRS power

e. RSRP

5. Conclusions
The above information elements are proposed as a way forward for parameter selection.
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