3GPP TSG-RAN WG3 Meeting #86
R3-142818
San Francisco, USA, 17 – 21 November 2014
Agenda item:

14.2.1
Source:
Nokia Networks
Title:
Miscellaneous corrections for the inter-eNB CoMP baseline CR
Document for:

Discussion and Decision

1 
Introduction

The Inter-eNB CoMP for LTE work item is targeted for completion at this meeting. In this paper, we identify some miscellaneous corrections that are needed to the baseline CR, so that it can be agreed by RAN3.
2 
Discussion
Section 8.3.1.2 of [1]:
At RAN3#85bis, there were comments that the last sentence of the following paragraph (originally agreed by RAN3 in [2]) is not clear:

If the CoMP Information IE is received in the LOAD INFORMATION message, the receiving eNB may take the IE into account for RRM. The receiving eNB shall consider the CoMP Information IE valid starting in the subframe indicated by the Start SFN IE and Start Subframe Number IE, if present. If the Start SFN IE and Start Subframe Number IE are not present, then the receiving eNB shall consider the CoMP Information IE as immediately valid. The receiving eNB shall consider the CoMP Information IE valid until an update of the same IE, received in a new LOAD INFORMATION message, becomes valid.
The confusion appears to be due to the phrase “becomes valid”.  The intention is as follows: the CoMP Information IE received in a new LOAD INFORMATION message may include the Start SFN IE and Start Subframe Number IE, so the old CoMP Information IE continues to be valid until the start time of the newly received CoMP Information IE. This could be made clearer if “becomes valid” is replaced with “is considered valid” since the paragraph clearly explains when the receiving eNB shall consider the CoMP Information IE valid.
Therefore, it is proposed to modify section 8.3.1.2 as follows:

If the CoMP Information IE is received in the LOAD INFORMATION message, the receiving eNB may take the IE into account for RRM. The receiving eNB shall consider the CoMP Information IE valid starting in the subframe indicated by the Start SFN IE and Start Subframe Number IE, if present. If the Start SFN IE and Start Subframe Number IE are not present, then the receiving eNB shall consider the CoMP Information IE as immediately valid. The receiving eNB shall consider the CoMP Information IE valid until an update of the same IE, received in a new LOAD INFORMATION message, is considered valid.
Section 8.3.6.2 of [1]:
There are several issues with the following two paragraphs:

If the Reporting Periodicity IE is included in the RESOURCE STATUS REQUEST message, eNB2 shall use its value as the time interval between two subsequent measurement reports of an object indicated by the bit of the Report Characteristics IE for which semantics is specified, other than the Xth bit.

If the Reporting Periodicity of RSRP Measurement Report IE is included in the RESOURCE STATUS REQUEST message, eNB2 should use its value as the time interval between two subsequent measurement reports of the object indicated by the Xth bit of the Report Characteristics IE.
The issues are as follows:

-
In both paragraphs, the usage of the term “measurement reports” becomes confusing with the introduction of RSRP Measurement Reports in Rel-12.  It would be clearer if “measurement reports” is replaced with “RESOURCE STATUS UPDATE messages”.
-
In the 1st paragraph, it is not clear what is meant by “an object indicated by the bit of the Report Characteristics IE for which semantics is specified, other than the Xth bit”.  It would be clearer to simply list the relevant IEs that would be included in the RESOURCE STATUS UPDATE message.

-
In the 2nd paragraph, it is not clear why a “should” is used rather than a “shall”.  For example, does the Reporting Periodicity of RSRP Measurement Report IE represent a minimum time interval between two subsequent messages (rather than the periodicity of the messages)?
Therefore, it is proposed to modify section 8.3.1.2 as follows:
If the Reporting Periodicity IE is included in the RESOURCE STATUS REQUEST message, eNB2 shall use its value as the time interval between two subsequent RESOURCE STATUS UPDATE messages that include the Radio Resource Status IE, S1 TNL Load Indicator IE, Hardware Load Indicator IE, Composite Available Capacity Group IE, or ABS Status IE.

If the Reporting Periodicity of RSRP Measurement Report IE is included in the RESOURCE STATUS REQUEST message, eNB2 shall use its value as the time interval between two subsequent RESOURCE STATUS UPDATE messages that include the RSRP Measurement Report List IE.
RAN3 should further discuss whether the Reporting Periodicity of RSRP Measurement Report IE indicates the minimum time interval between two subsequent messages, or the periodicity of the messages.  If RAN3 decides that the Reporting Periodicity of RSRP Measurement Report IE is a minimum time interval (i.e. throttling), then further changes to the 2nd paragraph are needed.
3
Conclusions
In this paper, some miscellaneous issues in the baseline CR were identified.  A text proposal is provided in section 4 below, that resolves the identified issues (highlighted in green) and also fixes other small technical and editorial issues (highlighted in yellow). 
Proposal 1:
Agree to the Text Proposal in section 4.

Proposal 2:
Discuss whether the Reporting Periodicity of RSRP Measurement Report IE indicates a minimum time interval (i.e. used for throttling) or a periodicity.
If RAN3 decides that the Reporting Periodicity of RSRP Measurement Report IE is a minimum time interval, then further changes to section 8.3.6.2 are needed.
4
Text Proposal for baseline CR
Beginning of Text Proposal for [1]
8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: Load Indication, successful operation 

An eNB1 initiates the procedure by sending LOAD INFORMATION message to a peer eNB2.

If the UL Interference Overload Indication IE is received in the LOAD INFORMATION message, it indicates the interference level experienced by the indicated cell on all resource blocks, per PRB. If the Extended UL Interference Overload Info IE is received in the LOAD INFORMATION message, the UL Interference Overload Indication IE indicates the interference level experienced by the indicated cell ignoring the UL subframe(s) represented as value “1” in the Associated Subframes IE. The receiving eNB may take such information into account when setting its scheduling policy and shall consider the received UL Interference Overload Indication IE value valid until reception of a new LOAD INFORMATION message carrying an update of the same IE.

If the UL High Interference Indication IE is received in the LOAD INFORMATION message, it indicates, per PRB, the occurrence of high interference sensitivity, as seen from the sending eNB. The receiving eNB should try to avoid scheduling cell edge UEs in its cells for the concerned PRBs. The Target Cell ID IE received within the UL High Interference Information IE group in the LOAD INFORMATION message indicates the cell for which the corresponding UL High Interference Indication is meant. The receiving eNB shall consider the value of the UL High Interference Information IE group valid until reception of a new LOAD INFORMATION message carrying an update.

If the Relative Narrowband Tx Power (RNTP) IE is received in the LOAD INFORMATION message, it indicates, per PRB, whether downlink transmission power is lower than the value indicated by the RNTP Threshold IE. The receiving eNB may take such information into account when setting its scheduling policy and shall consider the received Relative Narrowband Tx Power (RNTP) IE value valid until reception of a new LOAD INFORMATION message carrying an update.

If the ABS Information IE is included in the LOAD INFORMATION message, the ABS Pattern Info IE indicates the subframes designated as almost blank subframes by the sending eNB for the purpose of interference coordination. The receiving eNB may take such information into consideration when scheduling UEs.

The receiving eNB may use the Measurement Subset IE received in the LOAD INFORMATION message, for the configuration of specific measurements towards the UE.

The receiving eNB shall consider the received information as immediately applicable. The receiving eNB shall consider the value of the ABS Information IE valid until reception of a new LOAD INFORMATION message carrying an update. 

If an ABS indicated in the ABS pattern info IE coincides with a MBSFN subframe, the receiving eNB shall consider that the subframe is designated as almost blank subframe by the sending eNB.

If the Invoke Indication IE is included in the LOAD INFORMATION message, it indicates which type of information the sending eNB would like the receiving eNB to send back. The receiving eNB may take such request into account.

If the Invoke Indication IE is set to "ABS Information", it indicates the sending eNB would like the receiving eNB to initiate the Load Indication procedure, with the LOAD INFORMATION message containing the ABS Information IE indicating non-zero ABS patterns in the relevant cells.

If the Intended UL-DL Configuration IE is included in the LOAD INFORMATION message, it indicates the UL-DL configuration intended to be used by the indicated cell. The receiving eNB may take such information into account when setting its scheduling policy and shall consider the received Intended UL-DL Configuration IE value valid until reception of a new LOAD INFORMATION message carrying an update of the same IE.

If the Extended UL Interference Overload Info IE is received in the LOAD INFORMATION message, the Extended UL Interference Overload Indication IE indicates the interference level experienced by the indicated cell on all resource blocks, per PRB, in the UL subframe(s) which is represented as value “1” in the Associated Subframes IE. The receiving eNB may take such information into account when setting its scheduling policy and shall consider the received Extended UL Interference Overload Info IE value valid until reception of a new LOAD INFORMATION message carrying an update of the same IE.

If the CoMP Information IE is received in the LOAD INFORMATION message, the receiving eNB may take the IE into account for RRM. The receiving eNB shall consider the CoMP Information IE valid starting in the subframe indicated by the Start SFN IE and Start Subframe Number IE, if present. If the Start SFN IE and Start Subframe Number IE are not present, then the receiving eNB shall consider the CoMP Information IE as immediately valid. The receiving eNB shall consider the CoMP Information IE valid until an update of the same IE, received in a new LOAD INFORMATION message, is considered valid.
Next Change
8.3.6.2
Successful Operation
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Figure 8.3.6.2-1: Resource Status Reporting Initiation, successful operation 

The procedure is initiated with a RESOURCE STATUS REQUEST message sent from eNB1 to eNB2. Upon receipt, eNB2 shall initiate the requested measurement according to the parameters given in the request in case the Registration Request IE set to "start" and shall stop all cells measurements and terminate the reporting in case the Registration Request IE is set to “stop".

If the Registration Request IE is set to "start" then the Report Characteristics IE shall be included in RESOURCE STATUS REQUEST message.

The Report Characteristics IE indicates the type of objects eNB2 shall perform measurements on.

For each cell, the eNB2 shall include in the RESOURCE STATUS UPDATE message:

-
the Radio Resource Status IE, if the first bit, “PRB Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;

-
the S1 TNL Load Indicator IE, if the second bit, “TNL Load Ind Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;

-
the Hardware Load Indicator IE, if the third bit, “HW Load Ind Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;

-
the Composite Available Capacity Group IE, if the fourth bit, “Composite Available Capacity Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1. If Cell Capacity Class Value IE is included within the Composite Available Capacity Group IE, this IE is used to assign weights to the available capacity indicated in the Capacity Value IE;

-
the ABS Status IE, if the fifth bit, “ABS Status Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1 and eNB1 had indicated the ABS pattern to eNB2;

-
the RSRP Measurement Report List IE, if the Xth bit, “RSRP Measurement Report Periodic” of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1.
If the Reporting Periodicity IE is included in the RESOURCE STATUS REQUEST message, eNB2 shall use its value as the time interval between two subsequent RESOURCE STATUS UPDATE messages that include the Radio Resource Status IE, S1 TNL Load Indicator IE, Hardware Load Indicator IE, Composite Available Capacity Group IE, or ABS Status IE.

If the Reporting Periodicity of RSRP Measurement Report IE is included in the RESOURCE STATUS REQUEST message, eNB2 shall use its value as the time interval between two subsequent RESOURCE STATUS UPDATE messages that include the RSRP Measurement Report List IE.
If eNB2 is capable to provide all requested resource status information, it shall initiate the measurement as requested by eNB1, and respond with the RESOURCE STATUS RESPONSE message.

If eNB2 is capable to provide some but not all of the requested resource status information and the Partial Success Indicator IE is present in the RESOURCE STATUS REQUEST message, it shall initiate the measurement for the admitted measurement objects and include the Measurement Initiation Result IE in the RESOURCE STATUS RESPONSE message.

If the eNB2 received a RESOURCE STATUS REQUEST message which includes the Registration Request IE set to "stop", the Cell To Report IE list shall be ignored.

Next Change
9.2.xx
CoMP Information

This IE provides the list of CoMP hypothesis sets, where each CoMP hypothesis set is the collection of CoMP hypothesis(es) of one or multiple cells and each CoMP hypothesis set is associated with a benefit metric.

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

	CoMP Information Item
	
	1 .. <maxnoofCoMPHypothesisSet>
	
	

	>CoMP Hypothesis Set
	M
	
	9.2.xy
	

	>Benefit Metric
	M
	
	INTEGER (-101..100, …)
	Value -100 indicates the maximum cost, and 100 indicates the maximum benefit.

Value -101 indicates unknown benefit.
Values from -100 to 100 should be calculated on a linear scale.

	CoMP Information Start Time
	
	0..1
	
	

	>Start SFN
	M
	
	INTEGER (0..1023)
	SFN of the radio frame containing the first subframe when the CoMP Information IE is valid.

	>Start Subframe Number
	M
	
	INTEGER (0..9)
	Subframe number, within the radio frame indicated by the Start SFN IE, of the first subframe when the CoMP Information IE is valid.


	Range bound
	Explanation

	maxnoofCoMPHypothesisSet
	Maximum number of CoMP Hypothesis sets. The value is 256.


Next Change
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 Item
	
	1..<maxnoofCoMPCells>
	
	

	>Cell ID
	M
	
	ECGI

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

	>CoMP Hypothesis
	M
	
	BIT STRING (6..4400, …)
	Each position in the bitmap represents a PRB in a DL subframe, for which value “1” indicates ‘interference protected resource’ and value “0” indicates ‘resource with no utilization constraints.’
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.


	Range bound
	Explanation

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


End of Text Proposal for [1]
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