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1. Introduction
In RAN1#76bis meeting, the following agreement was made, which includes CoMP hypotheses, benefit metric, and RSRP measurement reports.

· One or more CoMP hypotheses, each comprising a hypothetical resource allocation associated with a cell ID, where the cell identified by the cell ID is not necessarily controlled by the receiving eNB
· How to react to a received CoMP hypothesis signaling is up to receiving eNB’s implementation. E.g. accept or ignore, potentially sending a feedback e.g. “yes/no” to the sending node.

· RAN1 guidance to RAN3 on necessary granularity and rate of CoMP hypothesis in time/frequency domain:

· Signaling period: RAN1’s recommendation is 5, 10, 20, 40, 80 ms or aperiodic 

· If aperiodic, a validity period for the information should be included
· RAN3 to specify the exact periodicities taking into account limitation of existing X2 interface

· Per RB with time granularity per cell

· Time granularity could be one or multiple subframe level
· A benefit metric associated with one or more CoMP hypothesis/es, quantifying the benefit that a cell of the sender node expects in its scheduling when the associated CoMP hypothesis/es is assumed
· The range of benefit metric in the X2 message should be specified
· The method of deriving the cell-specific benefit metric is up to each eNB implementation
· RAN1 guidance to RAN3:
· Necessary time/frequency granularity and signaling period: Same as the associated CoMP hypothesis/es
· RSRP measurement reports of one or more UEs
· RAN1 guidance to RAN3:

· Time domain granularity of the signaling: event triggered or periodic exchange, with periodicities 120, 240, 480, 640 ms.
· Mechanism to provide RSRP report upon request from an eNB should be made available
· Per cell in sending eNB identified by cell ID:

· Per UE identified by a UE ID, e.g. eNB-UE-X2-APID:

· One or more set(s) of {RSRP and cell ID} (maximum number of set(s) equals eight)

· Note: CoMP signalling needs to be associated with a carrier frequency identity. 

In the agreed CR [1] in RAN3#84, the format of CoMP information IE is shown as follows, with a couple of FFS points to be further described:
9.2.xx
CoMP Information

This IE provides the list of CoMP hypothesis sets, where each CoMP hypothesis set is the collection of CoMP hypothesis(es) of one or multiple cells and 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.

	[>Time Granularity: FFS]
	
	
	
	

	[Starting SFN: FFS]
	
	
	
	

	[Starting Subframe Index: FFS]
	
	
	
	


	Range bound
	Explanation

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


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 Element
	
	1..<maxnoofCoMPCells>
	
	

	>Cell ID
	M
	
	ECGI

9.2.14
	ID of the cell for which the CoMP Hypothesis IE is applied.

	>CoMP Hypothesis
	M
	
	FFS
	


	Range bound
	Explanation

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


In this document, we provide our views on the above FFS points, considering the given RAN1 agreements.
2. Discussion

2.1 Remaining issues on CoMP Information IE

In the above CoMP Information IE description, there are a couple of FFS issues which include special values description for Benefit Metric (BM) and starting SFN/subframe indication for applying this CoMP information at the receiving eNB.
Firstly, considering the agreement in the last RAN3#84 meeting that the benefit metrics and CoMP hypotheses are always sent together (the benefit metric may have a dummy value or value “no weight”) [2], the special values description for BM can be simply given by one of possible BM states, e.g., all zero values of the bit string of BM, which can be used when the sending eNB is a central control node (CCN), effectively sending the CoMP Information IE without BM (as “no weight”).

Proposal 1: It is proposed that the special values description for BM can be simply given by one of possible BM states.

Secondly, the starting SFN/subframe indication is needed in order to let the receiving eNB exactly know when it applies the indicated CoMP Hypothesis Set (muting/non-muting resource pattern), since the backhaul delay between the sending eNB and a receiving eNB may be different for each receiving eNB and it needs to be clearly aligned in behaviors for multiple receiving eNBs participating in the CoMP operation. Otherwise, each receiving eNB may differently start to apply the indicated muting pattern from CCN due to different backhaul delay, and if this happens, the CoMP performance would be significantly degraded.

Proposal 2: The starting SFN/subframe indication is needed so that the receiving eNB exactly know when to apply the indicated CoMP Hypothesis Set.

Finally, it is needed to provide a periodicity value recommended to be applied at the receiving eNB when it sends back the CoMP Information IE, so that the sending eNB (e.g., CCN) can acquire the receiving eNB’s sending-back CoMP Information IE at a proper time for making a coordination decision. Without this signaling of periodicity recommendation, each eNB participating in the CoMP operation might send its CoMP Information IE with largely different periodicity (e.g., eNB1 sends it every 5ms, eNB2 does every 50ms), since each eNB can decide its own transmission periodicity unless it has any information on such periodicity recommendation from other eNB. To address such kind of example cases it needs to be recommended for eNB2 to change its transmission periodicity so that eNB2 can change the periodicity, for example, to be lowered considering other eNB’s recommendation.
Proposal 3: It is needed to provide a periodicity value recommended to be applied at the receiving eNB when it sends back the CoMP Information IE.
In [3], CoMP Information IE, CoMP Hypothesis Set IE, and Benefit Metric IE are provided, based on the above discussion with some suggested parameter ranges.
2.2 Start and stop of CoMP procedure

All of eNBs within the CoMP cluster can initiate CoMP procedure based on measurement report results the UE under its serving area provides. Additionally, the coordinating eNB (e.g., CCN) should be able to request reporting of BM and CoMP Hypothesis Set to eNBs within the CoMP cluster. In order to support these actions as mentioned above, Invoke Indication IE of LOAD INFORMATION message should be extended to make it possible to invoke initiation of CoMP procedure and also make it possible to request the CoMP information of BM and CoMP Hypothesis Set.

Proposal 4: Invoke Indication IE of LOAD INFOMRATION message should be extended to make it possible to invoke initiation of CoMP procedure and also make it possible to request the CoMP information of BM and CoMP Hypothesis Set.

The CoMP procedure may be performed repeatedly so that the coverage of high data rates and the cell-edge throughput are improved. However, it may not need to perform any more because the coverage of high data rates and the cell-edge throughput are converged. For this case, the mechanism which is able to stop CoMP procedure needs to be considered.

Proposal 5: In case the CoMP procedure does not need to perform any more, the mechanism about how to stop it should be considered.

In [3], CoMP Information IE and Invoke Indication IE are provided, based on the above discussion.
3. Conclusion
In this contribution, we provided our views on different FFSs based on RAN1 agreements. The following proposals are kindly suggested to RAN3:
Proposal 1: It is proposed that the special values description for BM can be simply given by one of possible BM states.

Proposal 2: The starting SFN/subframe indication is needed so that the receiving eNB exactly know when to apply the indicated CoMP Hypothesis Set.

Proposal 3: It is needed to provide a periodicity value recommended to be applied at the receiving eNB when it sends back the CoMP Information IE.
Proposal 4: Invoke Indication IE of LOAD INFOMRATION message should be extended to make it possible to invoke initiation of CoMP procedure and also make it possible to request the CoMP information of BM and CoMP Hypothesis Set.
Proposal 5: In case the CoMP procedure does not need to perform any more, the mechanism about how to stop it should be considered.
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