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1. Introduction
In order to meet the objectives of the Inter eNB CoMP WI it was agreed to extend the RNTP IE to include transmission power level indication per time frequency resources spanning across multiple subframes, R3-150840.  A list of open issues has been compiled in the Way Forward (WF) document R3-150882, with the understanding that any of the FFS in the Way Forward document will affect the BL CR and agreements.

In the following we provide our views on enhanced RNTP signalling along with text proposals.
2. Discussion
2.1	eRNTP exchange
One concern that was raised during the discussions in RAN3#87bis was on the semantic description of the enhanced RNTP IE. In particular, whether it is suitable to use the phrase “TX power not exceeding a threshold”. This is because certain implementations can achieve “interference protection” via other means such as beam-forming or beam-steering.  We believe that even for such implementations,  there is a notion of a threshold on effective radiated power from which the receiving eNB can deduce if a resource would be interference protected or not.  We note that effective radiated power is a commonly used metric (terminology) which captures the effect of several relevant parameters such as transmit power, antenna gain, directivity, etc. Consequently, it is suitable to have an explicit threshold associated with the enhanced RNTP which indicates the “action” by the sender. We note that it is possible for sender eNB to send different eRNTP messages to different receiving eNBs to convey the potentially different net impacts of its adopted beam patterns and transmit powers on those receiving eNBs. 
Accordingly, our preference is to retain the baseline agreement in R3-150840 from the last meeting,  with a modification in the semantic description to use the phrase “Effective radiated TX power”  instead of “TX power”. This will also accommodate newer implementations that rely on spatial/antenna domain processing to achieve interference mitigation.   

We present two text proposals. The first one is a more bit-efficient version of the BL agreement (albeit including the aforementioned modified semantic description). It exploits that fact an RNTP IE indicating transmit power levels for the first subframe (subframe #0) must always conveyed. Then, instead of ignoring this IE in the case when the enhanced RNTP IE is included, as done in the current BL agreement, we can still use it to convey the per-PRB power level information for the first subframe. The included enhanced RNTP IE can then convey the per-PRB power level information for the second and subsequent subframes.

[bookmark: _GoBack]The second proposal is based on multiple thresholds, where we note that certain implementations can extract gains from such finer power level indication, R3-150809.  The key point here is that since the choice `11’ already indicates no promise on the effective radiated transmit 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. 
 

Text Proposals:
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.
Alternative-1: 
	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 " Effective radiated Tx power not exceeding RNTP threshold". 
Value 1 indicates "no promise on the Effective radiated Tx power is given".   This IE is used to indicate DL power restriction per PRB for the first subframe.   

	–
	–

	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".
	–
	–

	Enhanced RNTP
	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 Effective radiated Tx power is given’ and value “0” indicates Effective radiated Tx power not exceeding RNTP threshold.’
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 length of the bit string is an integer (maximum 39) multiple of , 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 IE and Enhanced RNTP IE) is continuously repeated
	
	





Alternative -2: 

	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 " Effective radiated Tx power not exceeding RNTP threshold". 
Value 1 indicates "no promise on the Effective radiated Tx power is given".   This IE is ignored when 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]. This IE is ignored when the enhanced RNTP IE is included.
	–
	–

	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]
	–
	–

	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 (12,..8800, …)
	Each position in the bitmap represents a PRB in a subframe, for which the value “xx” indicates how the Effective radiated transmission power in a resource block is mapped relative to the three power thresholds:
00 – Effective radiated TX power level not exceeding the LPTH
01 – Effective radiated TX power level between LPTH and MPTH;
10 – Effective radiated TX power level between  MPTH and HPTH;
11 – no promise on the Effective radiated 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  , which is defined in TS 36.211 [10]. The Enhanced RNTP pattern is continuously repeated 
	–
	–

	> Enhanced RNTP thresholds
	
	
	
	
	
	

	>>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].
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