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1. Introduction
It has been agreed that eRNTP will be delivered with the Load Information message. 
In the following, based on the agreements made in meeting #87, we provide our views on   content of this message, as well as a text proposal.
2. Discussion
2.1	eRNTP exchange
One concern that was raised during the Rel.12 discussions [1] is that a receiving eNB does not have the means to differentiate the “meaning” of  the CoMP hypothesis. In particular, a potential issue is that the signaled hypothesis could be a “suggestion” by the sender or an “action” which implies that the pattern in the hypothesis will be applied. A proposed solution [2] to this issue is to introduce an indicator IE in the CoMP Information IE to convey that the constituent resource allocation is an action. While we are sympathetic to this proposal, our concern is regarding the unclear role of the pre-configured threshold.  Consequently, our slight preference  is to enhance and use the existing RNTP in order to convey the “action”. The enhancements can be done in two ways. The contents are captured in two corresponding text proposals attached in the end of this contribution.
The first presented text proposal is based on a single threshold and exploits that fact that the RNTP (i.e., downlink (DL) power restriction) for the first subframe (subframe #0) is always conveyed. Then, if no information about the DL power restriction on any subsequent subframe is conveyed, the one conveyed for the first subframe can be assumed to remain static (i.e., applicable over subsequent subframes).  
The second proposal is based one multiple thresholds.  The key point here is that since the choice `11’ already indicates no promise on the power level (which covers the case of transmit power being arbitrarily high) we can use three thresholds (instead of two), since there is no need to convey that the power level is greater than HPTH (as this is subsumed by `11’).
3. Conclusion
In this contribution we discussed the necessary X2 message to support eRNTP exchange for  inter-eNB CoMP and presented corresponding text proposals. References
 [1] R3-143018, “Hypothesis Exchange and Coordination”, Qualcomm, Samsung, AT&T
 [2] R3-150018, “Enhance RNTP for CoMP”, Huawei. 



Text Proposal:
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".   This IE is used to indicate DL power restriction per PRB for the first subframe.   
In case the DL power restriction is static, the indicated DL power restriction is maintained over the subsequent  subframes.
	–
	–

	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].
	–
	–

	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".
	–
	–

	Extended RNTP Per PRB 
	O
	
	BIT STRING (6..4290, …)
	Each position in the bitmap represents a PRB in a subframe, for which value “1” indicates ‘no promise on the Tx power is given’ and value “0” indicates ‘Tx not exceeding RNTP threshold.’
The first bit corresponds to PRB 0 of the first  subframe for which the extended RNTP per PRB IE is valid, the second bit corresponds to PRB 1 of the first  subframe for which the extended RNTP per PRB IE is valid, and so on.
The length of the bit string is an integer (maximum 39) multiple of nDLRB, which is defined in TS 36.211 [10].
The bit string may span across multiple contiguous subframes.
The pattern across contiguous subframes (formed by RNTP per PRB and extended RNTP per PRB) is continuously repeated
	
	

	RNTP per PRB start time
	
	0..1
	
	
	
	

	>Starting SFN
	M
	
	INTEGER (0..1023, …)
	SFN of the radio frame containing the first subframe when the RNTP Per PRB  IE is valid.
	
	

	>Starting Subframe Index
	M
	
	INTEGER (0..9, …)
	Subframe number, within the radio frame indicated by the Start SFN IE, of the first subframe when the RNTP Per PRB IE is valid.
	
	














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

	ERNTP Per PRB and subframe
	M
	
	BIT STRING (12..220, …)
	Each position in the bitmap represents a PRB in a subframe, for which the value “xx” indicates how the transmission power in a resource block is mapped relative to the three power thresholds:
00 – power level not exceeding the LPTH
01 – power level between LPTH and MPTH;
10 – power level between  MPTH and HPTH;
11 – no promise on the Tx power is given. 
The first 2 bits correspond to PRB 0 of the first subframe for which the IE is valid, the following 2 bits correspond 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 nDLRB. The parameter is defined in TS 36.211 [10].
The ERNTP pattern is continuously repeated with a periodicity indicated in Periodicity. 
	–
	–

	Transmitted power levels
	
	
	
	
	
	

	LPTH (Low Power Threshold)
	M
	
	ENUMERATED (-∞, -11, -10, -9, -8, -7, -6, -5, -4, -3, -2, -1, 0, 1, 2, 3, …)
	Lower RNTP power threshold, using the
RNTPthreshold defined in TS 36.213 [11].
	–
	–

	MPTH (Medium Power Threshold)
	M
	
	ENUMERATED (-∞, -11, -10, -9, -8, -7, -6, -5, -4, -3, -2, -1, 0, 1, 2, 3, …)
	Medium RNTP power threshold, using the
RNTPthreshold defined in TS 36.213 [11].
	
	

	HPTH (High Power Threshold)
	M
	
	ENUMERATED (-∞, -11, -10, -9, -8, -7, -6, -5, -4, -3, -2, -1, 0, 1, 2, 3, …)
	Higher RNTP power threshold, using the RNTPthreshold defined in TS 36.213 [11].
	
	

	Subframe sequence definition
	
	
	
	
	
	

	>Start SFN
	M
	
	INTEGER (0..1023)
	SFN of the radio frame containing the first subframe where the RNTP Per PRB Per Subframe IE is valid.
	
	

	>Start Subframe Number
	M
	
	INTEGER (0..39)
	Subframe number, within the radio frame indicated by the Start SFN IE, of the first subframe when the RNTP Per PRB Per Subframe IE is valid.
	
	

	No. of subframes 
	M
	
	1…40
	No. of subframes for which is defined the bitstream
	
	

	Periodicity
	
	
	1…40
	The number of subframes after which the bit pattern is repeated
	
	

	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].
	
	












