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1 Introduction
During RAN1 meeting #86bis, RAN1 has identified the signaling for Inter-eNB eCoMP and asked RAN3 to consider its feasibility and to work on the details [1].

The inter-eNB signaling consists in three components and need to be associated with a carrier frequency identity:

· CoMP hypotheses (hypothetical resource allocation associated with a cell)

· Benefit Metric associated with hypothesis

· RSRP measurements report for one or more UE

In this contribution, we focus on the RSRP part and discuss two possible options for X2AP signaling enhancements for the exchange of RSRP reports for the UEs, following the RAN1 guidelines in [1].
. 
2 Considerations on RSRP measurement reports information exchange  
For inter-eNB CoMP, exchange of RSRP measurements from UEs of the one eNB to another allows the recipient eNB to estimate interference impact to the UEs on the other cell. RAN1 guidance states [1]:

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)
Following these guidance, some of the key considerations for inter-eNB exchange of RSRP measurements, to be taken into account during signaling standardization are listed here:
· RSRP Measurement Reports exchange should have a request/response procedure to initiate reporting

· The requested eNB shall then report accordingly and include the listed information (see Figure 1)
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Figure 1: Schematic of IE carrying RSRP Measurement Reports information after [1]. 
3 X2AP Procedure Enhancements 
While UE RSRP measurement reports are UE specific, conveying RSRP measurement reports for one or more UE from one eNB to another does not necessarily require UE-associated signaling on X2-AP. This is so, because results from several UEs can be exchanged together to provide the necessary information needed for eNB resource allocation to receiving eNB. The recommended inclusion of UE ID allows the necessary distinction between UEs.  
Proposal 1: RSRP Measurement report exchange for one or more UE shall use non-UE-associated procedure. 
In the following, two envisioned options for RSRP Measurement exchange over X2-AP [5] are illustrated.
1.1 Option 1: Extending Resource Status Reporting procedure
Under this option the RSRP Measurement reports exchange is added as extension to the Resource Status Reporting procedure.
Table 1 Option 1 for RSRP exchange: Extending Resource Status Procedures
	Item
	Name
	Remarks

	Procedure
	Extended Resource Status Reporting Initiation
	Class 1 procedure  where RSRP Measurement reporting is added as an extension

	Procedure
	Extended Resource Status Report Update
	Class 2 procedure is extended to carry the RSRP measurement reports

	Messages
	RESOURCE STATUS  REQUEST

RESOURCE STATUS RESPONSE 

RESOURCE STATUS FAILURE
	Existing handshake for configuring resource status reporting with added configuration of  RSRP reports,  number and subset of UEs,  periodicity and count 

	Message 
	RESOURCE STATUS UPDATE
	Contains RSRP reports following the guidance [1]
“Per cell in sending eNB identified by cell ID:
Per UE identified by eNB-UE-X2AP-ID for the sender 
One or more set(s) of {RSRP and cell ID} (maximum number of set(s) equals eight)” 
Alternative for UE ID is C-RNTI


Current Resource Status Reporting procedure allows the minimum reporting periodicity to be 1000ms [5].  The current procedure therefore would require enhancements to support lower reporting periods of up to 120ms for RSRP exchange as recommended by RAN1. Any incorrect use of lower periodicities enabled by this enhancement for purposes other than RSRP exchange, may then require handling by partial failure reporting. 
1.2 Option 2: New non-UE-associated procedures 

Under this option the RSRP Measurement reports exchange uses new non-UE-associated procedures. 

Table 2 Option 2 for RSRP exchange: New Procedures
	Item
	Possible Name
	Remarks

	Procedure
	 RSRP Measurement Report Initiation
	Class 1 procedure initiating RSRP Measurement reporting

	Procedure
	RSRP Measurement Report Update
	Class 2 procedure conveying the message carrying the report

	Messages
	RSRP MEASUREMENT REPORT REQUEST

RSRP MEASUREMENT REPORT RESPONSE, 

RSRP MEASUREMENT REPORT FAILURE
	New  handshake for configuring RSRP reports,  number and subset of UEs,  periodicity and  count 

	Message 
	RSRP MEASUREMENT REPORT UPDATE
	Contains actual reports IEs following the guidance [1]. (“Per cell in sending eNB identified by cell ID:

Per UE identified by eNB-UE-X2AP-ID for the sender  
One or more set(s) of {RSRP and cell ID} (maximum number of set(s) equals eight”)
Alternative for UE ID is C-RNTI


The call flow can be modelled after the Resource Status procedures as follows. 
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Figure 2: RSRP Measurement Report Initiation: Success (left) and Failure (right) cases 
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Figure 3: RSRP Measurement Report Update procedure
1.3 Discussion
Both Option 1 and Option 2 provide the mechanism needed for RSRP measurement reports exchange, consisting in a request/response for initialization and reporting as already available in the X2-AP. Option 1 requires enhancement to Resource Status Reporting via new IEs as well as via new smaller reporting periodicities.  As discussed in section 3.1, under Option 1 there may be a risk of potential unintended use of the smaller reporting periodicities introduced in Resource Status Reporting for purposes other than RSRP reporting.  Option 2 on the other hand caters specifically to the requirements of RSRP exchange and will provide a cleaner implementation.  Therefore, it is preferable to use Option 2.
Proposal 2: RAN3 should define a new procedure for the exchange of RSRP Measurement Reports
4 Conclusion

We have outlined two possible options for RSRP Measurement reports exchange for inter-eNB CoMP, as recommended in the LS from RAN1 [1].  The following is proposed: 
Proposal 1: RSRP Measurement report exchange for one or more UE shall use non-UE-associated procedure. 

Proposal 2: RAN3 should define a new procedure for the exchange of RSRP Measurement Reports
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