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1   Introduction
During inter-eNB CoMP discussion in RAN3#85 meeting, linear scale description on the benefit metric for inter-eNB CoMP was discussed [1], it was listed as open issue for further discussion.

In this contribution, we analyses the linear scale description on the benefit metric for inter-eNB CoMP.
2   Discussion

In RAN3#85 meeting, [2] was endorsed as baseline stage3 CR, the Benefit Metric IE is defined as below:
	>Benefit Metric
	M
	
	INTEGER (-101..100, …)
	Value -100 indicates the maximum cost, and 100 indicates the maximum benefit.

Value -101 indicates unknown benefit.


It is stated that “Value -100 indicates the maximum cost, and 100 indicates the maximum benefit. Value -101 indicates unknown benefit.” There is no definition on value [-99 to 99], and it is not clear which scale will be used to measure Benefit Metric, linear, exponential or others? If the scale is not specified, the eNB cannot judge how large the received Benefit Metric is comparing with the other BMs sent from the same eNB.

Conclusion1: there is no definition on value [-99 to 99] in current baseline CR. it is not clear which scale is used to measure Benefit Metric in the other eNBs, the eNB cannot judge how large the received Benefit Metric is comparing with the other BMs sent from the same eNB.

In current X2AP spec TS36.423, “INTEGER (A..B)” is used in several cases, all of them are clearly defined, including:

(1) defined in other specs
	Next Hop Chaining Count
	INTEGER (0..7)
	Next Hop Chaining Count (NCC) defined in TS 33.401 [18]

	EARFCN
	INTEGER (0..maxEARFCN)
	The relation between EARFCN and carrier frequency (in MHz) are defined in TS 36.104 [16].

	QCI
	INTEGER (0..255)
	QoS Class Identifier defined in TS 23.401 [12].

Logical range and coding specified in TS 23.203 [13].

	Priority Level
	INTEGER (0..15)
	Desc.: This IE should be understood as “priority of allocation and retention” (see TS 23.401 [12]).

Usage:

Value 15 means “no priority”.

Values between 1 and 14 are ordered in decreasing order of priority, i.e. 1 is the highest and 14 the lowest.

Value 0 shall be treated as a logical error if received.

	P_B
	INTEGER (0..3, …)
	PB is defined in TS 36.213 [11].

	PDCCH Interference Impact
	INTEGER (0..4, …)
	Measured by Predicted Number Of Occupied PDCCH OFDM Symbols (see TS 36.211 [10]).

Value 0 means "no prediction is available".

	RootSequenceIndex
	INTEGER

(0..837)
	 See section 5.7.2. in TS 36.211 [10]

	ZeroCorrelationZoneConfiguration
	INTEGER

(0..15)
	See section 5.7.2. in TS 36.211 [10]

	>>>Threshold RSRP
	INTEGER (0..97)
	This IE is defined in TS 36.331 [9].


	>>>Threshold RSRQ
	INTEGER (0..34)
	This IE is defined in TS 36.331 [9].

	>FrequencyBandIndicator
	INTEGER (1.. 256, ...)
	E-UTRA operating band as defined in TS 36.101 [42, table 5.5-1]

	EARFCN Extension
	INTEGER (maxEARFCN+1 .. newmaxEARFCN, ...)
	The relation between EARFCN and carrier frequency (in MHz) are defined in TS 36.104 [16].


(2) Used as IDs, percentage, time period, Numbers, etc

	>MME UE S1AP ID
	INTEGER (0..232 -1)
	MME UE S1AP ID allocated at the MME

	>>PCI
	INTEGER (0..503, …)
	Physical Cell Identifier of the neighbour cell

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

	>IE ID
	INTEGER (0..65535)
	The IE ID of the not understood or missing IE 

	E-RAB ID
	INTEGER (0..15, ...)
	

	eNB UE X2AP ID
	INTEGER (0..4095)
	

	>Radioframe Allocation Offset
	INTEGER (0..7, ...)
	

	PDCP-SN
	INTEGER (0..4095)
	

	HFN
	INTEGER (0..1048575)
	

	Subscriber Profile ID for RAT/Frequency Priority
	INTEGER (1..256)
	

	Procedure Code
	INTEGER (0..255)
	Procedure Code is to be used if Criticality Diagnostics is part of Error Indication procedure, and not within the response message of the same procedure that caused the error.

	Bit Rate
	INTEGER (0..10,000,000,000)
	The unit is: bit/s

	PDCP-SN Extended
	INTEGER (0..32767)
	

	HFN Modified
	INTEGER (0..131071)
	

	DL GBR PRB usage
	INTEGER (0..100)
	

	UL GBR PRB usage
	INTEGER (0..100)
	

	DL non-GBR PRB usage
	INTEGER (0..100)
	

	UL non-GBR PRB usage
	INTEGER (0..100)
	

	DL Total PRB usage
	INTEGER (0..100)
	

	UL Total PRB usage
	INTEGER (0..100)
	

	Time UE stayed in Cell
	INTEGER (0..4095)
	The duration of the time the UE stayed in the cell in seconds. If the UE stays in a cell more than 4095s, this IE is set to 4095.

	Time UE stayed in Cell Enhanced Granularity
	INTEGER (0..40950)
	The duration of the time the UE stayed in the cell in 1/10 seconds. If the UE stays in a cell more than 4095s, this IE is set to 40950.

	Handover Trigger Change
	INTEGER (-20..20)
	The actual value is IE value * 0.5 dB.

	Handover Trigger Change Lower Limit
	INTEGER (-20..20)
	The actual value is IE value * 0.5 dB.

	Handover Trigger Change Upper Limit
	INTEGER (-20..20)
	The actual value is IE value * 0.5 dB.

	DL ABS status
	INTEGER (0..100)
	Percentage of used ABS resources. The numerator of the percentage calculation consists of resource blocks within the ABS indicated in the Usable ABS Pattern Info IE allocated by the eNB2 for DL traffic needing protection by ABS from inter-cell interference for DL scheduling, or allocated by the eNB2 for other reasons (e.g. some control channels). The denominator of the percentage calculation is the total quantity of resource blocks within the ABS indicated in the Usable ABS Pattern Info IE.


(3) Used as Capacity
	Cell Capacity Class Value
	INTEGER (1..100,...)
	Value 1 shall indicate the minimum cell capacity, and 100 shall indicate the maximum cell capacity. There should be a linear relation between cell capacity and Cell Capacity Class Value.

	Capacity Value
	INTEGER (0..100)
	Value 0 shall indicate no available capacity, and 100 shall indicate maximum available capacity . Capacity Value should be measured on a linear scale.


Conclusion2: in current X2 AP spec, each IE using INTEGER (A..B) has very clear definition on all the values.

Considering of Benefit Metric, the most similar case is the 3nd above, the Capacity Value IE, there is clearly definition on how to measure Capacity Value, i.e. “Capacity Value should be measured on a linear scale”.
When we define Benefit Metric as INTEGER (-101..100, …), we need to have a clear definition for all the values, it is proposed to use the same way as we define Capacity Value IE, i.e. add “values from -100 to 100 should be measured on a linear scale” in the Semantics description of Benefit Metric IE.
Conclusion3: it is needed to add “values from -100 to 100 should be measured on a linear scale” in the Semantics description of Benefit Metric IE.

3   Text proposal:
----------------------Start of the change------------------------
	>Benefit Metric
	M
	
	INTEGER (-101..100, …)
	Value -100 indicates the maximum cost, and 100 indicates the maximum benefit.
Value -101 indicates unknown benefit.
Values from -100 to 100 should be measured on a linear scale.


----------------------End of the change------------------------
4   Proposals
In this contribution, we analyses the linear scale description issue on Inter-eNB CoMP, and get the conclusions below:
Conclusion1: there is no definition on value [-99 to 99] in current baseline CR. it is not clear which scale is used to measure Benefit Metric in the other eNBs, the eNB cannot judge how large the received Benefit Metric is comparing with the other BMs sent from the same eNB.

Conclusion2: in current X2 AP spec, each IE using INTEGER (A..B) has very clear definition on all the values.

Conclusion3: it is needed to add “values from -100 to 100 should be measured on a linear scale” in the Semantics description of Benefit Metric IE.
It is proposed to capture the Text Proposal in section 3 into stage3 baseline CR.

5   Reference

[1] R3-141596 Stage3 open issues for inter eNB CoMP, Huawei
[2] R3-142055Introduction of inter-eNB CoMP signalling, Samsung
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