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1 
Introduction

RAN3 made a number of agreements during RAN3#84 related to inter-eNB CoMP, which are captured in baseline CRs for 36.300 [1] and 36.423 [2].  However, there are still several open issues which are marked as FFS.
In this contribution, we analyze some of the remaining open issues and provide proposals to resolve them.
2 
Discussion
2.1
CoMP information
It was agreed at RAN3#84 that the LOAD INFORMATION message can optionally include the CoMP Information IE.  The following details about the CoMP Information IE have been captured in the stage 3 baseline CR [2]:

-
The CoMP Information IE includes a list of 1 or more CoMP Hypothesis Sets (CHS)
-
Each CoMP Hypothesis Set is associated with a Benefit Metric (BM)
-
Other details of the CoMP Information IE are FFS

One factor to consider in the signaling design is the backhaul jitter, which can potentially affect the CoMP performance since it concerns resource allocations at a particular time. The arrival time of CoMP hypotheses may vary due to the backhaul jitter, so time information may be useful to indicate when the CoMP hypotheses are valid.  For example, a “time stamp” could be used to explicitly indicate the absolute SFN and subframe number when the CoMP hypotheses apply.

Because an eNB determines the {CHS, BM} based on the freshest available information (e.g. current interference state, traffic load, etc), there does not appear to be a need to support {CHS, BM} having different time stamps, i.e. a single time stamp for all {CHS, BM} in a LOAD INFORMATION message is sufficient. Then, a subsequent LOAD INFORMATION message can be used to update the {CHS, BM}.
Proposal 1:
The list of {CHS, BM} may optionally be associated with time information indicating the subframe when the list of {CHS, BM} is considered applicable, e.g. Start SFN and Start Subframe Number.

Proposal 2:
If the time information is absent, the receiving eNB considers the received list of {CHS, BM} as immediately applicable.
Proposal 3:
The received list of {CHS, BM} is considered applicable until reception of a new LOAD INFORMATION message carrying an update.
The {CHS, BM} is used to convey the benefit (or cost) that a cell of the sending eNB expects when the associated CoMP hypothesis/es is assumed.  Since it is understood that a particular Cell ID appears no more than once in a CHS, the eNB may need to send multiple {CHS, BM} to convey the benefit of different per-PRB resource allocation in a particular cell for frequency selective scheduling.  Therefore, it would be beneficial to allow the CoMP Information IE to convey a fairly large list of {CHS, BM}, e.g. at least 128.
Proposal 4:
The maximum number of {CHS, BM} in the CoMP Information IE is 128.
2.2
CoMP hypothesis

It was agreed at RAN3#84 that a CoMP hypothesis is “hypothetical PRB-specific resource allocation information for a cell” [2].  However, the details of the CoMP Hypothesis IE are FFS.
Resource allocation refers to whether some resource (PRB) is allowed to be used for PDSCH transmission from a cell. In a broad sense, resource allocation could refer to different aspects, including the transmission power or beam selection on a certain PRB. However, in the eCoMP SI phase, a majority of companies simulated CoMP schemes with muting of PRBs. The other resource allocation types, e.g. lower transmission power, were not thoroughly evaluated and it is hard to say how much gain it can provide. Therefore we propose to define resource allocation as “muting per PRB” on a certain cell. 

Proposal 5:
A CoMP Hypothesis is a hypothetical DL resource allocation (“muting per PRB”) associated with a Cell ID.
A CoMP Hypothesis Set can include as many CoMP Hypothesis as there are interfering cells.  Currently, X2AP supports a maximum 512 neighbor cells which can be considered the theoretical limit for number of CoMP Hypothesis in a CoMP Hypothesis Set.  However, considering that there are diminishing returns with coordinating in increasingly large clusters, it is sufficient to ensure that a CoMP Hypothesis Set can include at least the significant interferers for a cell, e.g. maximum of 32.
Proposal 6:
The maximum number of CoMP Hypothesis in a CoMP Hypothesis Set is 32.
3
Conclusions

In this contribution, we analyzed the remaining open issues for CoMP Information and CoMP Hypothesis.  The following is proposed:
Proposal 1:
The list of {CHS, BM} may optionally be associated with time information indicating the subframe when the list of {CHS, BM} is considered applicable, e.g. Start SFN and Start Subframe Number.

Proposal 2:
If the time information is absent, the receiving eNB considers the received list of {CHS, BM} as immediately applicable.

Proposal 3:
The received list of {CHS, BM} is considered applicable until reception of a new LOAD INFORMATION message carrying an update.
Proposal 4:
The maximum number of {CHS, BM} in the CoMP Information IE is 128.
Proposal 5:
A CoMP Hypothesis is a hypothetical DL resource allocation (“muting per PRB”) associated with a Cell ID.
Proposal 6:
The maximum number of CoMP Hypothesis in a CoMP Hypothesis Set is 32.
A text proposal is provided below for the TS 36.423 baseline CR.

Beginning of Text Proposal for Stage 3 Baseline CR [2]
9.2.xx
CoMP Information

This IE provides the list of CoMP hypothesis sets, where each CoMP hypothesis set is associated with a benefit metric.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CoMP Information Item
	
	1 .. <maxnoofCoMPInformation>
	
	

	>CoMP Hypothesis Set
	M
	
	9.2.xy
	

	>Benefit Metric
	M
	
	FFS
	Special values description is FFS.

	CoMP Information Time
	
	0..1
	
	

	>Start SFN
	M
	
	BIT STRING (10)
	SFN of the radio frame containing the first subframe when the CoMP Information is applicable.

	>Start Subframe Number
	M
	
	INTEGER (0..9)
	Subframe number, within the radio frame indicated by the Start SFN IE, of the first subframe when the CoMP Information is applicable.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Range bound
	Explanation

	maxnoofCoMPInformation
	Maximum number of CoMP Hypothesis sets. The value is 128.


9.2.xy
CoMP Hypothesis Set
This IE provides a set of CoMP hypotheses. A CoMP hypothesis is hypothetical PRB-specific resource allocation information for a cell.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CoMP Hypothesis Set Item
	
	1..<maxnoofCoMPCells>
	
	

	>CoMP Hypothesis
	
	1
	
	

	>>Cell ID
	M
	
	ECGI

9.2.14
	

	>>Muting Per PRB
	M
	
	BIT STRING (6..110, …)
	Each position in the bitmap represents a PRB (first bit=PRB 0 and so on), where value “1” indicates ‘no Tx power’ and value “0” indicates otherwise.

	
	
	
	

	

	
	
	
	
	


	Range bound
	Explanation

	maxnoofCoMPCells
	Maximum number of cells in a CoMP hypothesis set. Value is 32.


End of Text Proposal
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