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1 Introduction

The WID on enhanced signaling for inter-eNB CoMP was approved in RAN#64 [1]. The objective of the WI, related to enhanced RNTP, is as follows:

· Enhanced RNTP signaling between eNBs 

· Information granularity of the Enhanced RNTP is extended to the frequency/time domain

· Signaling periodicity: Event triggered (the same as the current RNTP)

· Exchanged with the corresponding subframe index with common understanding of the subframe index among cells

· Pattern assumed to be repeated after specified periodicity

· Information in the Enhanced RNTP is (optionally multi-level) transmit power threshold for only the sender eNB

· Necessary granularity of transmit power threshold and levels: same set as the current RNTP 

· Possible enhancement on existing Status report, which can be signaled between eNBs to exchange the usage status of the indicated frequency/time resource.
In this contribution we analyze the Enhanced RNTP in relation to our simulations in ‎[4].
Discussion
The philosophy behind the existing RNTP (Relatively Narrowband Transmit Power) is its usage for identifying in which resources MAY not be created interference towards another cell, by guaranteeing a power level below a threshold.

However in real networks is also needed to know in which resources should be expected high interference from a specific eNB when a resource is used.
Knowing if a resource is actually used or not is very important for cases in which the potential created interference is high. 

It is also important to know the range of transmitted powers in a resource, i.e. the variation around a given value.
From the explications above, will result the following possibility for coding eRNTP:

· SFN (System frame number)  (last 6 bits);
· Subframe pattern start in multiple of 10 subframes: 0,1,2,3 (2 bits);
· Repetition period: 5ms, 10ms, 20ms, 40ms (2 bits);
· Used median power    (4 bits) – see 36.213 ‎[3];
· Power variation around power  (3bits) dB;
· Frame pattern
(max. 10bits).
· Start PRB1, Stop PRB1 (16 bits) for a contiguous resource.
Figure 1 reflects an example for powers allocation:
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Figure 1  Example of power allocations
For a power level and a group of contiguous resources, the number of needed bits is:

  Bits/power/frame = 6(SFN) + 2(frame) + 2(repetition) + 4(power) + 3(power deviation) + 10subframes * 16range = 177bits.
This method of encoding has the advantage that reflects the resource usage and also contains a promise. Based on our simulations, in small cell scenarios two levels for the average power will be enough, conducting to only:

Bit/cell: 177 * 2 = 354bits
If the RNTP is up-dated every 200ms and sent to other 3enBs, the resulting throughput per an average of 16 cells/eNB is:

RNTP/16Cells = 354bit * 3eNBs * 5 times/s * 16cells = 85kb/s
which is compatible with VDSL up-link typical backhaul capacity of 2Mb/s and with some cases with ADSL.

Encoding of eRNTP
In conclusion, the proposed semantics for eRNTP is:

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

	eRNTP element
	
	1..<maxnoofCoMPCells>
	
	

	>Cell ID
	M
	
	ECGI

9.2.14
	ID of the cell for which the eRNTP IE is applied.

	>SFN & Frame
	M
	
	INTEGER
	d0..d5: 6 least significant bits of SFN (see 36.213)
d6d7: “00”=1st frame, “01”=2nd frame,”10”=3d frame, “11”=4th frame

	>Power& power variation
	M
	
	INTEGER
	d0..d3: power (dB)

d4..d6: power variation

d7=0

	>Frame repetition interval& Relevant subframe pattern
	M
	
	BIT STRING (SIZE (16))
	d0d1: “00”=5ms, “01”=10ms, “10”=20ms, “11”=40ms

d2..d11: String, “1” denotes a subframe relevant for the power level

	>>eRNTP PRB
	
	1..<maxnoofRelevantSubframes>
	
	

	  >>Start PRB
	M
	
	INTEGER
	Start PRB (8bits)denotes first PRB 

	  >>Stop PRB
	M
	
	INTEGER
	Stop PRB (8 bits) denotes the last contiguous PRB


	Range bound
	Explanation

	maxnoofCoMPCells
	Maximum number of cells in a eRNTP set. Value is 32.

	maxnoofRelevantSubframes
	Maximum number of subframes. Value is <11.


Conclusions
1. The actual used power should be coded within eRNTP
2. We propose a spectral efficient semantic which allow the use of eRNTP also with VDSL and some ADSL backhauls.
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