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1   Introduction
In RAN3#87bis meeting, there were two possible ways listed to introduce eRNTP functionality:

· Option1: introduce new Enhanced Relative Narrowband Tx Power (RNTP) IE in the LOAD INFORMATION message, which is similar to the existing Relative Narrowband Tx Power (RNTP) IE but extended to include subframe granularity, start time information, etc

· Option2: enhance existing CoMP Information IE,  by adding an eRNTP indicator IE

In this contribution, we analyse the usage of eRNTP functionality, and propose to add the eRNTP indicator in the CoMP Information IE 
2   Discussion

2.1   Usage of the eRNTP

In inter-eNB CoMP, eRNTP has been mentioned as a “feedback” mechanism for a received resource allocation decision (CoMP Hypothesis) [1], this was illustrated in Figure 1 [2]: 
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Figure 1: Signaling flow based on the two WIs [2]
During the 4th step in Figure1, the eNB2 assigns to the eNB1 the CoMP Hypothesis, which indicates to the eNB1 in if each PRB in each subframe is the ‘interference protected resource’ or ‘resource with no utilization constraints’. For the ‘interference protected resource’, the eNB1 is expected to reduce power lower than the pre-configured threshold, or muted. The eNB1 does not select another Tx power threshold for each resources by itself.

Conclusion1: upon receiving the assigned CoMP Hypothesis, the eNB1 is expected to reduce power lower than the pre-configured threshold, or muted in the indicated ‘interference protected resource’. The eNB1 does not select the Tx power threshold by itself.

In 5th step, the eNB1 will use eRNTP functionality to inform the eNB2 about the actual adopted resource allocation. For each resource, the CoMP Information IE can be reused, i.e. value 1 still means the resource is ‘interference protected resource’, and value 0 means ‘resource with no utilization constraints’. 
Conclusion2: the usage of eRNTP functionality in inter-eNB CoMP is to inform the eNB2 about the actual adopted resource allocation, the CoMP Information IE can be reused.
2.2   Introduction of the eRNTP

As discussed above, the eNB1 only needs to inform eNB2 whether the assigned CoMP Hypothesis is adopted or not for each resource, the most straight forward way is to reuse CoMP Information IE, i.e. add a one bit eRNTP indicator IE to indicate that the included CoMP Hypothesis IE shows if the Tx power of each resource is lower than the pre-configured threshold, or muted, as requested by the assigned CoMP Hypothesis in step 4. 
It is not preferred to enhance existing RNTP to support this feedback, as it is more complex to introduce the time information and per PRB per subframe granularity to existing RNTP.
Conclusion3: to provide feedback if the assigned CoMP Hypothesis is adopted or not for each resource, the most straight forward way is to add a one bit eRNTP indicator IE in the CoMP Information IE, which indicates that the CoMP Information reflects the resource allocation that the sending eNB intends to use (rather than “hypothetical” resource allocation).
3   Changes to the stage2 and stage3 specs

3.1   Change to the stage2 spec TS36.300

	-----------------Start of the Change--------------------
16.1.9
Inter-eNB CoMP

The task of inter-eNB CoMP is to coordinate multiple eNBs in order that the coverage of high data rates and the cell-edge throughput are improved, and also the system throughput is increased. The coordination of multiple eNBs is achieved by signalling between eNBs of hypothetical resource allocation information, CoMP hypotheses, associated with benefit metrics. Each of the signalled CoMP hypotheses is concerned with a cell belonging to either the receiving eNB, the sending eNB or their neighbour. The benefit metric associated with the CoMP hypotheses quantifies the benefit assuming that the CoMP hypotheses are applied. The receiving eNB of the CoMP hypotheses and the benefit metrics may take them into account for RRM.

RSRP measurement reports may be exploited for inter-eNB CoMP. For example, the RSRP measurement reports can be used to determine and/or validate CoMP hypotheses and benefit metrics. Signaling between eNBs of actual resource allocation information for cell(s) belonging to the sending eNB is also supported.
Inter-eNB CoMP is located in the eNB.
-----------------End of the Change--------------------


Proposal1: agree to capture these changes in TS36.300, the related CR in R3-150560[3].
3.2   Change to the stage3 spec TS36.423
	-----------------Start of the First Change--------------------
8.3.1

Load Indication

8.3.1.1
General

The purpose of the Load Indication procedure is to transfer load and interference co-ordination information between eNBs controlling intra-frequency neighboring cells, and additionally between eNBs controlling inter-frequency neighboring cells for TDD.

The procedure uses non UE-associated signalling.

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 Invoke Indication IE is set to "Start NAICS Information", it indicates the sending eNB would like the receiving eNB to initiate the Load Indication procedure with the LOAD INFORMATION message containing the Dynamic DL transmission information IE. The first time the Dynamic DL transmission information IE is signalled after receiving the Invoke Indication IE set to "Start NAICS Information", all the NAICS parameters in the NAICS Information IE shall be included. If the Invoke Indication IE is set to "Stop NAICS Information", it indicates the sending eNB does not need NAICS information and therefore the receiving eNB should stop signalling NAICS parameters for the concerned cell. 

If the NAICS Information IE is set to "NAICS Active", the receiving eNB may use it for the configuration of DL interference mitigation assistance information towards the UE. Information included in the NAICS Information IE shall replace corresponding NAICS information existing at the receiver. If the NAICS Information IE is set to "NAICS Inactive", the receiving eNB shall consider the existing NAICS information as invalid.

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. If eRNTP indicator IE is present, the CoMP Information IE indicates the resource allocation intended to be used in a cell belonging to the sending eNB.
8.3.1.3
Unsuccessful Operation

Not applicable.

8.3.1.4
Abnormal Conditions

Void.

-----------------Start of the Next Change--------------------

9.2.74
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

9.2.75

>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.
eRNTP indicator
O

ENUMERATED(eRNTP, ...)
Included if the CoMP Hypothesis/es associated with cells of the sending eNB indicate the resource allocation intended to be used.
Range bound

Explanation

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

-----------------Start of the Next Change--------------------

--------ASN.1 changes to be added


Proposal2: agree to capture these changes inTS36.423, the related CR in R3-150561[4].

4   Conclusion / Proposals
In this contribution, we analyses the eRNTP functionality of inter-eNB CoMP, get following conclusions:
Conclusion1: upon receiving the assigned CoMP Hypothesis, the eNB1 is expected to reduce power lower than the pre-configured threshold, or muted in the indicated ‘interference protected resource’. The eNB1 does not select the Tx power threshold by itself.

Conclusion2: the usage of eRNTP functionality in inter-eNB CoMP is to inform the eNB2 about the actual adopted resource allocation, the CoMP Information IE can be reused.
Conclusion3: to provide feedback if the assigned CoMP Hypothesis is adopted or not for each resource, the most straight forward way is to add a one bit eRNTP indicator IE in the CoMP Information IE, which indicates that the CoMP Information reflects the resource allocation that the sending eNB intends to use (rather than “hypothetical” resource allocation).
Based on these conclusions, it is proposed to capture the changes in section 3 into TS36.300 and TS36.423, the related stage 2 CR in R3-150560[3], and stage3 CR in R3-150561[4].
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