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1   Introduction
The enhancement on Resource Status Reporting has been discussed for several meetings. Since the partial stop has been discussed in the [1], this paper mainly focuses on the use cases and benefits on introducing to add  a measurement of a specific cell in the existing measurement reporting procedure.
2   Discussion
The measurement objects in the RESOURCE STATUS REQUEST message could be:

· PRB Utilisation

· TNL load Indication

· HW Load Indication

· Composite Available Capacity

· ABS Status

· RSRP Measurements

· CSI Measurements

These measurements could be initialized by an event based on resource status of a specific cell in the eNodeB, e.g. load balancing and interference coordination are between neighbouring cells. Providing all the measurement all the time can be quite resource demanding. One possibility is therefore to only ask for measurements when they are needed. But since the need for resource status information can be different and dynamically change, and be different for different cells, the trigger of requesting a measurement could be totally different. In the current specification, it is not possible to configure different measurements for different cells in a single Resource Status Request procedure. It is also not possible to modify an existing measurement.
In a previous contribution [2], we evaluated the benefit to introduce the possibility to use a “partial stop” and the different options were compared:
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Figure 1. Different options for changing the measurements (from [2]).

As can be seen, the same functionality can be achieved but with the cost of additional signalling. For example, in option 1, this is solved by completely stop the measurement, and configure a new one, and in option 2 we could  configure a measurement per cell per measurement object. In this case, per measurement object per cell needs a RESOURCE STATUS UPDATE procedure to report the measurement results. And the measurement reporting can be set to be periodical with minimal periodicity e.g. 5ms for CSI report. Taking multiple cells in to account among neighbouring eNodeBs, the signalling to support such kind of reporting will be extensive.  
Although the conclusion in [2] was that the enhancement is not needed, we believe that this conclusion may need to be revised .

One additional related issue that may be discussed is the impact of dynamic deployment changes. In this case, an eNB may autonomously switch between pre-planned configurations, where each configuration may consist of cells with different ECGI. Some of the ECGIs will be inactive. If an implementation tries to follow the reconfiguration of the measurements in a neighbour cell, i.e. start/stop measurements as the configuration is changed, this may require extensive signalling. 

As part of the dynamic deployment change, there is a proposal to introduce a pre-warning which is transmitted before the configuration change. This could be used by neighbour eNB to start reconfiguring the measurements requested by this neighbour before the change is executed in order not to lose any measurements during a configuration change. But this requires another reconfiguration after the change is executed, i.e. two measurement reconfigurations for every configuration change.. 

In scenario 1, discussed in AAS, the neighbour eNb typically knows all the cell identities (active and inactive) and could possibly request measurement reports for all cells at the same time. The behaviour for this is however not specified. The text for Resource Status Reporting simply says that if “eNB2 is capable to provide all requested resource status information, it shall initiate the measurement as requested by eNB1”. It is not clear if measurements for an inactive cell could be initiated. And assuming this is initiated, the text in the Resource Status Reporting clearly states that the “admitted measurements are the measurements that were successfully initiated during the preceding Resource Status Reporting Initiation procedure”. Hence, it looks like if we configure measurements for all cells initially, we would need to include measurement results for all cells.

Further, in scenario2, the neighbour eNB is only aware of the current active cells. In this scenario, there is no way to initiate all measurements in one single configuration. 
But if we would allow a modification of the Resource Status Reporting, we would reduce the required signalling.
Observation 1: Enhancing the Resource Status Reporting should be reconsidered.
In order to reduce the signalling load, one possible solution is to extend the previous proposal of partial stop and instead allow for a modification of measurement object per cell in the ongoing Resource Status Update procedure. In this case, the signalling to update the configuration of the measurement and/or the report the measurement results can be reduced, e.g. it is possible to use only one RESOURCE STATUS UPDATE message to include all measurement results 
Proposal 1: Agree to allow a modification of the Resource Status Reporting.
To support proposal 1, a new IE to request to modify the ongoing measurement can be used. With this solution both ‘adding a new measurement into existing reporting procedure’ and ‘partial stop’ can be supported.
9.1.2.11
RESOURCE STATUS REQUEST
This message is sent by an eNB1 to neighbouring eNB2 to initiate the requested measurement according to the parameters given in the message. 

Direction: eNB1 ( eNB2.

	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/ModificationRequest
	
	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 = PRB Periodic,

Second Bit = TNL load Ind Periodic,

Third Bit = HW Load Ind Periodic,

Fourth Bit = Composite Available Capacity Periodic, this bit should be set to 1 if at least one of the First, Second or Third bits is set to 1,

Fifth Bit = ABS Status Periodic,

Sixth Bit = RSRP Measurement Report 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(1000ms, 2000ms, 5000ms,10000ms, …)
	Periodicity that can be used for reporting of PRB Periodic, TNL Load Ind Periodic, HW Load Ind Periodic, Composite Available Capacity Periodic or ABS Status Periodic.
	YES
	ignore

	Partial Success Indicator
	O
	
	ENUMERATED(partial success allowed, ...)
	Included if partial success is allowed
	YES
	ignore

	Reporting Periodicity of RSRP Measurement Report
	O
	
	ENUMERATED(120ms, 240ms, 480ms, 640ms, ...)
	Periodicity that can be used for the reporting of RSRP Measurement Report Periodic.
	YES
	ignore

	Measurement Modification Request
	O
	
	ENUMERATED(start, stop,

…,)
	Add or partial stop a new measurement using the existing report identified by the same eNB1 Measurement ID and eNB2 Measurement ID.

The Registration Request IE shall be ignored. 
	YES
	reject


Proposal 2:  Adding a new IE to request to modify the ongoing measurement.
3   Conclusion
This paper discusses the use cases and benefits on introducing to add a measurement of a specific cell in the existing measurement reporting procedure, the following observations and proposals are made:
Observation 1: Enhancing the Resource Status Reporting should be reconsidered.

Proposal 1: Agree to allow a modification of the Resource Status Reporting.
Proposal 2:  Adding a new IE to request to modify the ongoing measurement.

The corresponding CR is proposed in [3].
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