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1 
Introduction

RAN3 made good progress on inter-eNB CoMP during RAN3#85, but there are a number of remaining open issues which are captured in [1].
In this contribution, we analyze the remaining open issues and propose a resolution for each.
2 
Discussion
There are seven open issues (excluding two related to CoMP hypothesis), which are labeled C to I in the open issue list [1] as follows:
C. Invoke indication extension
Extension of the Invoke Indication IE is proposed in [2] with the following justification: “It was agreed to use Load Information to send CoMP information to a peer eNB. This exchange is in principle similar to ABS information exchange, which uses an invoke indication for the sender to request the ABS information. However, such an invoke is missing for the CoMP information exchange.”
However, a “request” for CoMP information exchange is implicit from the existence of the CoMP Information IE in the LOAD INFORMATION message.  In other words, the CoMP Information IE already serves the purpose of an Invoke Indication.  For example:

· For a slave eNB to initiate inter-eNB CoMP operation, it can send a LOAD INFORMATION message to the master eNB containing the CoMP Information IE with list of {CHS, BM}.
· For a master eNB to trigger reporting of {CHS, BM} from slave eNBs in the coordination cluster, it can send a LOAD INFORMATION message to each slave eNB in the cluster.  The LOAD INFORMATION contains the CoMP Information IE with a single {CHS, BM}, where the CHS may or may not include cells of the receiving eNB; this can be interpreted by the receiving eNB that inter-eNB CoMP operation has been initiated for its cluster, and therefore it should begin reporting of benefit metrics (if it has not already done so).

Based on the above, there is no need to introduce an Invoke indication for Inter-eNB CoMP.
Proposal 1:
Invoke Indication extension is not needed.

D. Periodicity indication for CoMP hypotheses/benefit metrics
It is proposed in [3] that a Periodicity Recommendation IE be added to the CoMP Information IE, to enable an eNB to request reporting of {CHS, BM} with greater frequency than might otherwise occur if left completely to the reporting eNB implementation.
At RAN3#84, it was agreed that reporting of {CHS, BM} is performed using the Load Indication procedure. Part of the rationale for using a Class 2 procedure is that the message is sent aperiodically, triggered when the reporting eNB determines that the {CHS, BM} needs updating based on implementation-specific criteria.  The use of a Class 1 procedure (e.g. Resource Status Reporting) to enable greater control by the requesting eNB was not agreed.
Therefore, based on past RAN3 agreements, our understanding is that reporting of {CHS, BM} is left completely to reporting eNB’s implementation.

Proposal 2:
Periodicity indication for CoMP hypotheses/benefit metrics is not needed.

E. Stop reporting RSRP MRs without stopping other measurements
In [4], it is proposed to allow stopping of RSRP measurement report signaling without stopping other ongoing measurement reporting.
In our view, this is a signaling optimization where gains are not clear compared to the existing mechanism (i.e. stop all ongoing measurements, and then restart some of the measurements).  The benefit appears to be one less message exchange over X2, in a scenario that would occur infrequently compared to other eCoMP signaling (e.g. RESOURCE STATUS UPDATE and LOAD INFORMATION messages). Therefore, we do not see a need for this signaling optimization.

Proposal 3:
Stop reporting RSRP MRs without stopping other measurements is not needed.

F. PRB range indication: Start PRB/Stop PRB
It is proposed in [5] to compress the CoMP Hypothesis coding using start PRB / stop PRB IEs. This is also a signaling optimization where gains are not clear compared to a full bitmap.  Therefore, we do not see a need to introduce start PRB / stop PRB IEs.
Proposal 4:
PRB range indication: Start PRB/Stop PRB is not needed.

G. Linear scale description on the benefit metric
It was discussed during RAN3#85 whether the semantics description for Benefit Metric should include the following statement: “The Benefit Metric IE should be measured on a linear scale”.

Such a statement seems beneficial in order to enable the receiving eNB to fairly compare/combine benefit values received from different sources, and does not seem to introduce any significant restrictions on eNB implementation (e.g. methods to calculate benefit values).
Proposal 5:
The semantics description for the Benefit Metric IE should include “The Benefit Metric IE should be measured on a linear scale”.

H. Correction on descriptions for the Load Indication and Resource Status Reporting Initiation procedures
For the Load Indication procedure, a text proposal was agreed in [6] but not added to the TS 36.423 BL CR pending resolution of the FFS.
Our view is that the description of the receiving eNB behavior should be kept rather general, consistent with the RAN3 common understanding to avoid describing architectural options (i.e. centralized vs distributed coordination).  Therefore, RAN3 should agree to the text proposal in [6], replacing the FFS with text similar to what was agreed in the Stage 2 CR.
Proposal 6:
The procedural description for the CoMP Information IE should be as follows:
If the CoMP Information IE is received in the LOAD INFORMATION message, it indicates the list of CoMP hypothesis sets, where each CoMP hypothesis set is associated with a benefit metric.  The receiving eNB may take such information 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.
I. Synchronization requirement

It was proposed to add the eNB Synchronization requirements for inter-eNB CoMP to TS 36.401 [7].
Although the synchronization requirement for inter-eNB CoMP is similar to eICIC, the existing description of the requirement for eICIC in TS 36.401 seems ambiguous (e.g. what is the meaning of “may”?).  Therefore, we believe that the TS 36.401 CR in [7] does not add any value and potentially creates confusion.

Proposal 7:
The TS 36.401 CR in [7] is not needed.
3
Conclusions

In this contribution, we analyzed the remaining open issues labeled C to I in the open issue list [1], and proposed the following:
Proposal 1:
Invoke Indication extension is not needed.

Proposal 2:
Periodicity indication for CoMP hypotheses/benefit metrics is not needed.

Proposal 3:
Stop reporting RSRP MRs without stopping other measurements is not needed.

Proposal 4:
PRB range indication: Start PRB/Stop PRB is not needed.

Proposal 5:
The semantics description for the Benefit Metric IE should include “The Benefit Metric IE should be measured on a linear scale”.

Proposal 6:
The procedural description for the CoMP Information IE should be as follows:
If the CoMP Information IE is received in the LOAD INFORMATION message, it indicates the list of CoMP hypothesis sets, where each CoMP hypothesis set is associated with a benefit metric.  The receiving eNB may take such information 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.
Proposal 7:
The TS 36.401 CR in [7] is not needed.
A text proposal is provided below for the TS 36.423 baseline CR.

Beginning of Text Proposal for Stage 3 Baseline CR [8]
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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eN B 1  

LOAD  INFORMATION  

eN B 2  


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, it indicates the list of CoMP hypothesis sets, where each CoMP hypothesis set is associated with a benefit metric.  The receiving eNB may take such information 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.
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 .. <maxnoofCoMPInformation>
	
	

	>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. The Benefit Metric IE should be measured on a linear scale.
Value -101 indicates unknown benefit.

	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

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


End of Text Proposal
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