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1 Introduction 
In RAN3 #85, baseline Stage 2 and 3 CRs were agreed for inter-eNB CoMP. However, several issues at Stage 3 level were left open [1]. In this contribution, we discuss them and propose a way-forward for each. The stage-3 CR based on these proposals is in [2].
2 Open Issue from RAN3#85  
2.1 Threshold on the CoMP hypothesis

The guidance from RAN1 [3] describes a CoMP-Hypothesis as a hypothetical resource allocation for one cell in time and frequency where the cell is not necessarily controlled by the receiving eNB. The issue on the threshold concerns the granularity of the resource allocation in the power domain.  
A similar case can be found in Inter-cell Interference Coordination where guarantees on limits of transmit power are provided at a frequency-granularity of Physical Resource Block (PRB) and a time-granularity of subframe. Such limits on transmit power can be specified by a threshold applied to the normalized Energy Per Resource Element (EPRE) of a PRB.   As an example, the Release 8 ICIC mechanism of Relative Narrowband Transmit Power (RNTP) specifies resource allocation as a bit string applied at a PRB granularity.

The thresholds on transmit power provides more information to neighbors eNBs in predicting the interference and thus enables better flexibility in construction and selection of the hypotheses, which can lead to better overall performance. Therefore we propose that

Proposal 1: CoMP Hypothesis resource allocation for a PRB in a subframe may be indicated as a bit specifying if the normalized Tx EPRE exceeds a threshold on Relative Narrowband Transmit Power.

It was also briefly discussed in RAN3#85 the benefits of further granularity in time domain where different thresholds are used per subframe.  From RAN1 conclusions, it has not been clear whether this level of granularity can bring additional benefits to justify the signaling cost. Therefore do not see the need to have thresholds at subframe granularity:
Proposal 2: The threshold is commonly applied to all PRBs and subframes in the CoMP Hypothesis.
2.2 Coding structure of the CoMP hypothesis
The two options were discussed and captured in [4]; these differ by how the time and frequency component of the hypothesis is coded. One option is to concatenate all frequency components and extract time from the counting of PRBs while the other option is to list time and frequency in a separate loop. Both options essentially provide the same information. The first option requires less semantic explanation due to its simplicity and can be more future proof by allowing either the time and frequency limits to be modified independently. Therefore, we have a slight preference for this option, which is captured as Text Proposal 1 in [4]:

Proposal 3: Adopt the coding structure captured in Text Proposal 1 in [4]
2.3 Invoke indication extension
Inter-eNB CoMP relies on exchanging of benefits and hypothesis.  This exchange serves two purposes: to evaluate the benefit of a hypothesis to the neighbors, and to configure downlink transmissions according to an hypothesis. When an eNB needs to learn the benefit of a hypothesis to a neighbor, it is imperative that it receives a response. Therefore, the signaling adopted should be flexible enough to accommodate these purposes, which are needed for both centralized and distributed architectures.

The exchange of hypothesis and benefit is similar to ABS information exchange where the sender used the response to determine the best configuration. For this purpose, an invoke indication for ABS information is included in the LOAD INFORMATION. The same mechanisms should also be provided for the CoMP information exchange. Therefore, we propose that: 

Proposal 4: Include “CoMP Information” in the Invoke Indication
2.4 Validity of the hypothesis
It was agreed at RAN3#85 to signal the starting time of a hypothesis. The rationale for this was that the CoMP Information could be received by different eNBs at different times due to the delay jitter on X2 interfaces. The same rationale also applies to the stopping time or how long the hypothesis is valid for. It can be argued that the stopping could be achieved by sending a new hypothesis. The main problem with this argument is that the sending eNB may just want to stop the previous hypothesis and does not want to start a new one. It is also not possible to send a “fake” hypothesis in all cases; even if this were possible, it would have been a waste of signalling compared to sending one more IE in the original message. Thus it is more optimal to include the stopping or validity time just like the starting time. As shown in the CR, this validity time will be cancelled when a new hypothesis is received.
Proposal 5: Introduce a validity or stopping time similar to the already agreed starting time for a hypothesis  
2.5 Synchronization requirement

The usage of inter-eNB CoMP requires that all the eNBs are synchronized in time since otherwise the hypothesis will not be applied at the intended times by all eNBs. This is similar to eICIC which requires the same time synchronization. For eICIC, it is captured in the specification that “A logical synchronization port for phase- and time-synchronization may be provided”. The same should obviously be extended to include eCoMP as proposed in [5].
Proposal 6: Introduce time synchronization for eCoMP in 36.401 as proposed in [5]
2.6 Periodicity indication for CoMP hypotheses/benefit metrics
The open issue was whether there was a need to control the periodicity of the feedback response independently from the duration of the signalled hypothesis. There could be some benefit in specific cases for centralized architecture where the hypothesis duration is longer but more frequent feedback can help with the decision at the central controller. RAN3 should further discuss whether this is essential for other eCoMP scenarios.
Proposal 7: RAN3 should further discuss whether this feature is essential for eCoMP. 
2.7 Stop reporting RSRP MRs without stopping other measurements
This issue is orthogonal to the eCoMP work since stopping measurements in RESOURCE STATUS independently concerns the general design of this procedure. As it was already pointed out by several companies at RAN3#85, the reason for stopping all measurements is based on the intent of grouping such measurements in one procedure. Therefore, we do not see the need to make a structural change to the procedure because of the introduction of a new measurement.
Proposal 8: RESOURCE STATUS procedure should not be changed to enable stopping individual measurements
2.8 Linear scale description on the benefit metric
The issue concerns the interpretation of the benefit metric value for a hypothesis. It is natural to assume that a larger positive value corresponds to more benefit and a smaller negative value corresponds to less benefit and thus monotonicity is always valid. It is also clear that an unambiguous interpretation of the benefit is needed to enable inter-vendor deployments. But this should not limit implementation choices since the benefit metric can be calculated in many different ways. RAN3 should discuss this further and adopt a solution which enables both implementation flexibility and inter-vendor operability.
Proposal 9: The benefit metric description should allow both implementation flexibility and inter-vendor operability.
3 Conclusion
In this contribution, we discussed the Stage 3 inter-eNB CoMP Open Issues from RAN3#85. Based on this discussion, the following are proposed for the way forward on these issues:
Proposal 1: CoMP Hypothesis resource allocation for a PRB in a subframe may be indicated as a bit specifying if the normalized Tx EPRE exceeds a threshold on Relative Narrowband Transmit Power.

Proposal 2: The threshold is commonly applied to all PRBs and subframes in the CoMP Hypothesis.

Proposal 3: Adopt the coding structure captured in Text Proposal 1 in [4]
Proposal 4: Include “CoMP Information” in the Invoke Indication

Proposal 5: Introduce a validity or stopping time similar to the already agreed starting time for a hypothesis  

Proposal 6: Introduce time synchronization for eCoMP in 36.401 as proposed in [5]
Proposal 7: RAN3 should further discuss whether this feature is essential for eCoMP. 
Proposal 8: RESOURCE STATUS procedure should not be changed to enable stopping individual measurements
Proposal 9: The benefit metric description should allow both implementation flexibility and inter-vendor operability.
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