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1   Introduction
In RAN3#87bis meeting, [1] was endorsed as the way forward, and the enhanced RNTP was selected as the solution for eRNTP.  In this contribution, we analyze the reason and the way about optional use of a single threshold for the Enhanced RNTP.
2   Discussion
As discussed in [4], eRNTP is introduced in inter eNB CoMP WI to provide feedback about the actual adopted resource allocation after receiving the assigned COMP Hypothesis. As each position of the current CoMP Hypothesis bitmap, was defined as below:

	>CoMP Hypothesis
	BIT STRING (6..4400, …)
	Each position in the bitmap represents a PRB in a subframe, for which value “1” indicates ‘interference protected resource’ and value “0” indicates ‘resource with no utilization constraints,’ which is applicable only in positions corresponding to the DL direction.
The first bit corresponds to PRB 0 of the first subframe for which the IE is valid, the second bit corresponds to PRB 1 of the first subframe for which the IE is valid, and so on.

The bit string may span across multiple contiguous subframes.

The length of the bit string is an integer (maximum 40) multiple of 
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 is defined in TS 36.211 [10].

The CoMP hypothesis pattern is continuously repeated.


In CoMP Hypothesis IE, value “1” indicates ‘interference protected resource’ and value “0” indicates ‘resource with no utilization constraints’. The “interference protected resource” allows different eNB implementations, such as the eNBs could be configured to be “Tx power lower than a pre-configured threshold”, “muted”, or “beam-forming used”, etc. When we use the eRNTP as the feedback of the actual adopted resource allocation, it is also preferred to allow different implementation ways to have the “interference protected resource”. 
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Figure1: illustration of beam-forming
Conclusion1: When we use the eRNTP as the feedback of the actual adopted resource allocation, it is also preferred to allow different implementation ways to have the “interference protected resource”. 

In the Semantics description of the new introduced Enhanced RNTP IE[2][3] in the baseline CR, each position in the bitmap represents a PRB in a subframe, for which value 0 indicates "Tx not exceeding RNTP threshold". Value 1 indicates "no promise on the Tx power is given". It does not provide the flexibility to allow different implementation ways to support the “interference protected resource”. 
Conclusion2: the Semantics description of the new introduced Enhanced RNTP IE does not allow different implementation ways to support the “interference protected resource”.
Section3 and 4 provide two alternative text proposals to allow different implementation ways to support the “interference protected resource”.

Proposal: It is proposed to select one of the alternative text proposals in section 3 or section 4 to the baseline CR to allow different implementation ways to support the “interference protected resource”.
3   Proposed change to the baseline CR (Option1)
----Start of the change----

9.2.19
Relative Narrowband Tx Power (RNTP)

This IE provides an indication on DL power restriction per PRB in a cell and other information needed by a neighbour eNB for interference aware scheduling.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RNTP Per PRB
	M
	
	BIT STRING (6..110, …)
	Each position in the bitmap represents a nPRB value (i.e. first bit=PRB 0 and so on), for which the bit value represents RNTP (nPRB), defined in TS 36.213 [11]. 

Value 0 indicates "Tx not exceeding RNTP threshold". 

Value 1 indicates "no promise on the Tx power is given". The IE is ignored if the Enhanced RNTP IE is included.
	–
	–

	RNTP Threshold

	M
	
	ENUMERATED (-∞, -11, -10, -9, -8, -7, -6, -5, -4, -3, -2, -1, 0, 1, 2, 3, …)
	RNTPthreshold is defined in TS 36.213 [11]. The IE is ignored if the Enhanced RNTP IE is configured to indicate whether the resource is interference protected or not.
	–
	–

	Number Of Cell-specific Antenna Ports 
	M
	
	ENUMERATED (1, 2, 4, …)
	P (number of antenna ports for cell-specific reference signals) defined in TS 36.211 [10]
	–
	–

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

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

Value 0 means "no prediction is available".
	–
	–

	Enhanced RNTP
	O
	
	BIT STRING (6..4400, …)


	Each position in the bitmap represents a PRB in a subframe, for which value 0 indicates "Tx not exceeding RNTP threshold". 

Value 1 indicates "no promise on the Tx power is given"; or as configured, value 0 indicates "interference protected". 

Value 1 indicates "no utilization constraints".
Each position is applicable only in positions corresponding to DL subframes.
The first bit corresponds to PRB 0 of the first subframe for which the IE is valid, the second bit corresponds to PRB 1 of the first subframe for which the IE is valid, and so on.

The bit string may span across multiple contiguous subframes (maximum 40).

The length of the bit string is an integer multiple of 
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 is defined in TS 36.211 [10].

The RNTP pattern is continuously repeated.
	
	



----End of the change----

4   Proposed change to the baseline CR (Option2)

----Start of the change----

9.2.19
Relative Narrowband Tx Power (RNTP)

This IE provides an indication on DL power restriction per PRB in a cell and other information needed by a neighbour eNB for interference aware scheduling.

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

	RNTP Per PRB
	M
	
	BIT STRING (6..110, …)
	Each position in the bitmap represents a nPRB value (i.e. first bit=PRB 0 and so on), for which the bit value represents RNTP (nPRB), defined in TS 36.213 [11]. 

Value 0 indicates "Tx not exceeding RNTP threshold". 

Value 1 indicates "no promise on the Tx power is given". The IE is ignored if the Enhanced RNTP IE is included.
	–
	–

	RNTP Threshold

	M
	
	ENUMERATED (-∞, -11, -10, -9, -8, -7, -6, -5, -4, -3, -2, -1, 0, 1, 2, 3, …)
	RNTPthreshold is defined in TS 36.213 [11]. The IE is ignored if the Enhanced RNTP IE is included and the Threshold Validity Indicator IE is set to "invalid".
	–
	–

	Number Of Cell-specific Antenna Ports 
	M
	
	ENUMERATED (1, 2, 4, …)
	P (number of antenna ports for cell-specific reference signals) defined in TS 36.211 [10]
	–
	–

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

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

Value 0 means "no prediction is available".
	–
	–

	Threshold Validity Indicator
	O
	
	ENUMERATED (invalid, …)
	This IE is used to indicate the validity of the RNTP threshold IE when used with Enhanced RNTP IE.
	–
	–

	Enhanced RNTP
	O
	
	BIT STRING (6..4400, …)


	Each position in the bitmap represents a PRB in a subframe, for which value 0 indicates "Tx not exceeding RNTP threshold". 

Value 1 indicates "no promise on the Tx power is given", if the Threshold Validity Indicator IE is set to “invalid”, value 0 indicates "interference protected". 

Value 1 indicates "no utilization constraints".
Each position is applicable only in positions corresponding to DL subframes.
The first bit corresponds to PRB 0 of the first subframe for which the IE is valid, the second bit corresponds to PRB 1 of the first subframe for which the IE is valid, and so on.

The bit string may span across multiple contiguous subframes (maximum 40).

The length of the bit string is an integer multiple of 
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 is defined in TS 36.211 [10].

The RNTP pattern is continuously repeated.
	–
	–



----End of the change----

5   Proposal

In inter eNB CoMP WI, eRNTP is used to provide feedback of the actual adopted resource allocation, based on the discussion, two conclusions were achieved:
Conclusion1: When we use the eRNTP as the feedback of the actual adopted resource allocation, it is also preferred to allow different implementation ways to have the “interference protected resource”. 

Conclusion2: the Semantics description of the new introduced Enhanced RNTP IE does not allow different implementation ways to support the “interference protected resource”.

Section3 and 4 provide two alternative text proposals to allow different implementation ways to support the “interference protected resource”.

Proposal: It is proposed to select one of the alternative text proposals in section 3 or section 4 to the baseline CR to allow different implementation ways to support the “interference protected resource”.
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