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1
Introduction
Encoding of the CoMP Hypothesis IE was identified as open issue at RAN3#85 [1]:

B. 

Coding structure of the CoMP hypothesis: Either TP 1 or TP 2 in [2].
The two options are: 

· Option 1: Loop structure

· Option 2: Single bitmap

In this paper we look at two aspects that in our view should determine the encoding choice: Possibility for message compression, and standalone message encoding.
2
Discussion
Message compression:
Message compression by PRB range indication was captured as an open issue at RAN3#85:

F.

PRB range indication: Start PRB/Stop PRB

 This solution was seen as being easiest to implement in case of loop structure encoding of the CoMP Hypothesis, and actually also in the minutes conditioned to the encoding choice: "Pending to Comp Hypothesis encoding"
Observation 1: The loop structure allows for simple implementation of message compression using PRB range indication.

Evaluation of the potential message size needs to take the following into account: RAN3#85 agreed that the CoMP Information IE may contain 256 CoMP Hypothesis Sets, each set containing up to 32 cells. Furthermore each CoMP Hypothesis Set is associated with a single benefit metric IE. A motivation for the high number of CoMP Hypothesis Sets allowed by the standard is the possibility to use multiple CoMP Hypothesis Sets to provide benefit information per subband.
If we consider 20 MHz bandwidth and 20 ms CoMP pattern, the CoMP Hypothesis bitmap size could potentially become 18022400 bits = 18 Mbits = 2.3 Mbytes (110 RBs * 20 subframes * 256 hypothesis sets * 32 cells).
Taking into account that CoMP information is intended for frequent signaling and that an eNB may receive CoMP information from multiple neighbour eNBs (or coordinated eNBs), it is worthwhile to investigate the possibility of message size reduction. The method proposed at RAN3#85 consists in providing the PRB range using "start PRB" and "end PRB" parameters. A slight optimization to avoid redundant signaling is to include the "start PRB" only, taking into account that the loop structure already provides the number of RBs (corresponding to the length of the CoMP Hypothesis bitmap).
With such message size reduction, CoMP Hypothesis at single PRB level will then require 15 bits per cell (start PRB will require 7 bits,  + 1 bit for the CoMP Hypothesis), which represents for the example above a significant reduction from 2.3 Mbytes to 0.16 Mbytes. (8 bits * 20 subframes * 256 hypothesis sets * 32 cells = 1310720 bits = 1.3 Mbits = 0.16 Mbytes)
Observation 2: Message size reduction enabled by PRB range indication will provide significant benefit in terms of message size and associated processing load when the CoMP Hypothesis concerns a single PRB or a small range of RBs.

A text proposal for the encoding is provided in annex of this paper.
Standalone decoding:
The single bitmap description is proposed to use the following semantics description [2]:

"The first 
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 bits correspond to the PRBs in the first subframe from which the CoMP Information IE is valid; the next 
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 bits for the second subframe; and so on. The maximum length of the bit string is 20*
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 is defined in TS 36.211 [10]. 

Value “1” indicates interference protected resource and value “0” indicates resource with no utilization constraints."
Decoding of the bitmap therefore requires knowledge of the DL carrier bandwidth 
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. The value is signalled in the X2 Setup and eNB Configuration Update procedures, but it is still considered as preferable that protocol messages are standalone and can be decoded without need of information that is not present in the message.
Observation 3: For the bitmap solution, decoding requires knowledge of the DL carrier bandwidth that is not provided in the message.
3
Conclusion
We have made the following observations:
Observation 1: The loop structure allows for simple implementation of message compression using PRB range indication.

Observation 2: Message size reduction enabled by PRB range indication will provide significant benefit in terms of message size and associated processing load when the CoMP Hypothesis concerns a single PRB or a small range of RBs.

Observation 3: For the bitmap solution, decoding requires knowledge of the DL carrier bandwidth that is not provided in the message.
Based on the above it seems advantageous to choose the loop structure for the encoding of the CoMP Hypothesis.
Proposal: Choose the loop structure encoding of the CoMP Hypothesis, according to the text proposal provided in annex of this paper.
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Annex – Text proposal for the loop structure encoding

This TP is based on the stage 3 baseline CR (R3-142055).
<<< TP start >>>
9.2.xy
CoMP Hypothesis Set
This IE provides a set of CoMP hypotheses. A CoMP hypothesis is hypothetical PRB-specific resource allocation information for a cell.

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

	CoMP Hypothesis Set Element
	
	1..<maxnoofCoMPCells>
	
	

	>Cell ID
	M
	
	ECGI

9.2.14
	ID of the cell for which the CoMP Hypothesis IE is applied.

	>Start PRB
	O
	
	INTEGER (0..109)
	

	>CoMP Hypothesis
	
	1..<maxnoofSubframes>
	
	

	>>CoMP Hypothesis Per Subframe
	M
	
	BIT STRING (1..110, …)
	Each position in the bitmap represents a PRB. If the Start PRB IE is present, the first bit corresponds to the PRB indicated by the Start PRB IE and so on. Otherwise the first bit=PRB 0 and so on, Bit value “1” indicates interference protected resource and value “0” indicates resource with no utilization constraints.


	Range bound
	Explanation

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

	maxnoofSubframes
	Maximum number of subframes. Value is 40.


<<< TP end >>>
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