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1
Introduction
This paper goes through RAN1's LS [1] and identifies elements with relevance to stage 3 signaling mechanisms. Associated proposals are provided for RAN3's decision. Focus is made on elements with relevance to choice of procedure types, and definition of the information to be carried is left out of scope of the present paper.
2
Discussion
The following table contains RAN1's LS [1], and derived observations (impacts / choices to be made by RAN3) that in our view are relevant for RAN3's stage 3 signaling decisions.
	 
	LS from RAN1 [1]
	Impact on signaling mechanism

	CoMP hypothesis (CH)
	• 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
	Impact 1: Provide a mechanism to send CH.

	
	– 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.
	Impact 2: Provide a mechanism to send a feedback (e.g. yes/no) back to the node sending the CH.



	
	– 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
	RAN3 decisions is needed on support of either periodic or aperiodic signalling, or both.

	Benefit metric (BM)
	• 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
	Impact 3: Provide a mechanism to send BM, associated with one or more CH.

	RSRP measurement reports
	• 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-X2AP-ID:
• One or more set(s) of {RSRP and cell ID} (maximum number of set(s) equals eight)
	Impact 4: Provide a "pull-mode" mechanism for event-triggered or periodic exchange of RSRP. 

	 
	• Note: CoMP signalling needs to be associated with a carrier frequency identity. 
	Comment: The network can perform mapping between ECGI and EARFCN.


Concerning the CoMP hypothesis (CH) and benefit metric (BM), RAN3 first needs to decide on whether the signalling shall be periodic or aperiodic, or whether support of both are needed. However while support of aperiodic signalling also enables periodic signalling by implementation in the sending node, the support of periodic signalling typically enables the the receiving node to control the signaling periodicity. Such control might require the introduction of a new signalling procedure, or alternatively periodicity information in the "invoke" functionality of the Load Information procedure if that option is chosen., but will in our view be valuable in the case of eCoMP where simulations have shown a strong dependence of the performance on the frequency of the information exchange (cf. TR 36.874).
Proposal 1: For CoMP signaling, consider solutions that enable control of the signaling periodicity in the node receiving the CoMP information.

For the CH information, according to the discussion in [2], a feedback will be required for the centralized scenario while not being required in the distributed scenario.

Proposal 2: Use class 1 procedure for CH in the centralized scenario.

Proposal 3: Use class 2 procedure for CH in the distributed scenario.

For BM information no feedback is required. A class 2 procedure is therefore well adapted.
Proposal 4: Use class 2 procedure for signaling of BM.

Lastly, for RSRP both periodic and event-triggered reporting are required. Using the Resource Status Reporting Initiation and Resource Status Reporting procedures for this purpose seems to be an option but would imply to extend this procedure with event-triggered reporting as well as defining the relevant reporting events. 

Proposal 5: Enhance the Resource Status Reporting Initiation and Resource Status Reporting procedures to support periodic and event-triggered reporting of RSRP, and define the relevant reporting events.

3
Conclusion
We have provided the following proposals relative to eCoMP signalling mechanisms on X2:
Proposal 1: For CH/BM signaling, consider solutions that enable control of the signaling periodicity in the node receiving the CH/BM information.

Proposal 2: Use class 1 procedure for CH in the centralized scenario.

Proposal 3: Use class 2 procedure for CH in the distributed scenario.

Proposal 4: Use class 2 procedure for signaling of BM.

Proposal 5: Enhance the Resource Status Reporting Initiation and Resource Status Reporting procedures to support periodic and event-triggered reporting of RSRP, and define the relevant reporting events.
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