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1 Introduction

In RAN1#76bis meeting, RAN1 discussed the necessary signalling information to support inter-eNB CoMP and sent LS [1] to RAN3 with the agreements that have been made. RAN3 is asked to consider the feasibility of the signalling and to work on the details in Rel-12. 
In this paper, we intend to analyse RAN1’s agreements and discuss the potential impacts on RAN3 stage-3 specifications with pseudo CRs for consideration. 
2 Discussion
As stated in the LS, RAN1 has identified the signalling for eCoMP and asks RAN3 to consider the feasibility of this signalling and to work on the details of in Rel-12.
2.1 RAN1’s agreement on eCoMP signalling
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
One CoMP hypothesis comprises a hypothetical resource allocation associated with a cell ID. It reflects the resource allocation hypothetical pattern in both time and frequency domain. To exchange such information, a new X2AP procedure may be needed based on RAN1’s agreement.
The associated cell ID may potentially represent a cell controlled by the sending eNB, the receiving eNB or a third eNB, therefore a simple rule is needed on how the receiving eNB should interpret the CoMP hypothesis. For example, if one particular PRB in one subframe is expected to be occupied by the cell associated with the cell ID and request other neighbouring eNBs’ cooperation, the corresponding information element field could be set to 1; otherwise, it could be set to 0, which means the corresponding resource is expected to be vacant / available. Furthermore, it could be enhanced by more than two levels for elaborate coordination.
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
Benefit metric is defined to quantify the benefit that a cell of the sending eNB expects in its scheduling when the associated CoMP hypotheses are assumed. The benefit metric could be boosted throughput, enhanced coverage, resource utilisation ratio and something similar. It could even be simply defined as multiple levels with small enough grain with broad enough range (i.e. sufficient bits number) to capture intended metric, which should certainly be mutually understandable between the involved eNBs. 

Since this abstractive cell-specific benefit metric may reflect more than one possibilities of interest, the range (e.g. a bit map) should be capable to cover as much as possible such benefit interests. 
RSRP measurement reports of one or more UEs
Each measurement report reflects relatively long-term channel quality between a UE and each TP. It is derived from the RRM measurement on reference signals transmitted by each TP.

CoMP signalling needs to be associated with a carrier frequency identity

Since eCoMP may potentially operate with carrier aggregation as Rel.11, all the participating cells should be associated with a carrier frequency identity. The parameter EARFCN, which has already captured in TS 36.423, may well serve this purpose.
2.2 Potential impacts on RAN3 stage-3 specifications
A. CoMP hypotheses
As discussed above, new stage-3 procedures would be necessary in order to support CoMP coordination functions based on RAN1’s guidance. The example procedure could be
- CoMP Coordination Information
	Elementary Procedure
	Initiating Message

	CoMP Coordination Indication
	COMP INFORMATION
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Figure 1: Example CoMP Coordination Indication
COMP INFORMATION message
This message is sent by an eNB to neighbouring eNBs to transfer CoMP co-ordination information.  

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

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	Cell Information
	M
	
	
	
	YES
	ignore

	>Cell Information Item
	
	1 ... n1
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	ECGI

9.2.14
	Id of the source cell
	–
	–

	>> CoMP Hypotheses
	
	1 ... n2
	
	
	–
	–

	>>> CoMP hypotheses List
	 M
	
	9.2.x
	
	–
	–

	>> Benefit Metric
	M
	1 
	BIT STRING (SIZE (16))
	Information related to quantifying the benefit that a cell of the sending eNB expects in its scheduling when the associated CoMP hypotheses are assumed.
	–
	–


CoMP hypotheses List IE
This IE provides, per PRB, CoMP hypotheses in time/frequency domain.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CoMP hypotheses List
	
	1 .. <maxnoofsubframes>
	
	The first subframe corresponds to subframe 0 in a radio frame where SFN = 0.
The maximum number of subframes is 80.

	>Per Subframe Hypothesis
	
	1 .. <maxnoofPRBs>
	
	

	   >>Hypothetical Resource Allocation Indication
	M
	
	ENUMERATED (high, medium, low, …)
	Each PRB is identified by its position in the list: the first element in the list corresponds to PRB 0, the second to PRB 1, etc.
For each PRB: the value indicates how likely the corresponding PRB is to be occupied/requested for CoMP operation.


B. RSRP measurement reports
Based on RAN1’s guidance, it is possible to include RSRP measurement reports in the existing Resource Status Reporting function.  For reporting RSRP measurement reports of one or more UEs, RAN1’s recommendation on reporting periodicity is 120, 240, 480, 640 ms. Currently reporting periodicity of (1000ms, 2000ms, 5000ms, and 10000ms) has been defined in RAN3 specification for Resource Status Reporting. So we have two options to meet RAN1’s requirements: 1) defining a new procedure for RSRP measurement reporting with the recommended reporting periodicity; 2) re-using Resource Status Reporting procedure with a new reporting periodicity. We only show the example based on the former approach. The example procedures could be

- CoMP Reporting Initiation
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	CoMP Reporting Initiation
	COMP COORDINATION REQUEST
	COMP COORDINATION RESPONSE
	COMP COORDINATION FAILURE
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Figure 2: Example CoMP Reporting Initiation 

- CoMP Status Reporting
	Elementary Procedure
	Initiating Message

	CoMP Status Reporting
	COMP STATUS UPDATE
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Figure 3: Example CoMP Reporting
COMP COORDINATION REQUEST 

This message is sent by an eNB1 to neighbouring eNB2 to initiate the requested measurement according to the parameters given in the message. 

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	eNB1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB1
	YES
	reject

	eNB2 Measurement ID
	C-ifRegistrationRequestStop
	
	INTEGER (1..4095,...)
	Allocated by eNB2
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop,

…)
	A value set to “stop”, indicates a request to stop all cells measurements.
	YES
	reject

	Report Characteristics
	O
	
	BITSTRING

(SIZE(32))
	Each position in the bitmap indicates measurement object the eNB2 is requested to report.

First Bit = RSRP Measurement Reports Periodic.

Other bits shall be ignored by the eNB2.
	YES
	reject

	Cell To Report
	
	1
	
	Cell ID list for which measurement is needed
	YES
	ignore

	>Cell To Report Item
	
	1 .. <maxCellineNB>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	ECGI

9.2.14
	
	–
	–

	Reporting Periodicity
	O
	
	ENUMERATED(120ms, 240ms, 480ms, 640ms, …)
	
	YES
	ignore


COMP STATUS UPDATE
This message is sent by eNB2 to neighbouring eNB1 to report the results of the requested measurements.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	eNB1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB1
	YES
	reject

	eNB2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB2
	YES
	reject

	Cell Measurement Result
	
	1
	
	
	YES
	ignore

	>Cell Measurement Result Item
	
	1 .. <maxCellineNB>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	ECGI

9.2.14
	
	
	

	>> RSRP Measurement Report List
	O
	
	9.2.x
	
	YES
	ignore


RSRP Measurement Report List IE
This IE provides RSRP measurement reports of one or more UEs.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RSRP Measurement Report List
	
	1 .. <maxnoofUEs>
	
	

	>eNB UE X2AP ID
	
	
	9.2.24
	

	> MeasResults
	M
	
	As specified in TS36.331.
	


Note that MeasResults defined in current TS 36.331 covers measured results for intra-frequency, inter-frequency and inter- RAT mobility, some of which are not required for CoMP operation.
3 Conclusion
In this paper, we have analysed RAN1’s agreements and discussed the potential impacts on RAN3 stage-3 specifications with pseudo CRs for consideration.
It is proposed that 

Proposal: RAN3 kindly take into account the above pseudo CRs when discussing stage 3 completion for inter-eNB CoMP.
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