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1 Introduction

RAN3 discussed WI: Inter-eNB CoMP for LTE in RAN3#83 and a way forward was agreed [1]. It was further discussed in RAN#63 and a new way forward was agreed [2]. In the way forward [2], it is proposed to reduce the scope of the WI to several items (e.g. CoMP hypothesis, CSI information, RSRP measurement reports, etc.) based on the X2 interface. More recently in RAN1#76bis, additional scope reduction has been made to:

· CoMP hypothesis;

· Benefit metric; and
· RSRP measurement report,
and guidance on the identified signaling has been provided [3]. In light of these, RAN3 is desired to introduce signaling in its stage 3 specification(s) and other necessary descriptions in order to complete the WI.
This paper lists open issues that have not been fully specified in [3] and presents our view on the issues.
2 Open issues
2.1 CoMP hypothesis

Procedure

The Load Indication procedure can be a good candidate for the CoMP hypothesis delivery since the procedure has been used for the coordination information exchange, e.g. RNTP, ABS information, among cells. On the other hand, a new procedure can be defined. It is generally more desirable to reuse the existing procedure, if there is any appropriate one, than creating a new procedure.
Samsung’s view: The Load Indication procedure should be reused to convey CoMP hypotheses.
Target

Target of the CoMP hypothesis is not limited in [3]. It is our understanding that if the targets of CoMP hypotheses belong to the sending eNB and the receiving eNB (or its neighbor), it is regarded as the distributed and centralized coordination schemes, respectively.
Samsung’s view: There should be no restriction on the target of the CoMP hypothesis in order to allow implementation of centralized and distributed coordination schemes.
The number of targets is likely to be plural. Let us designate the set of  CoMP hypotheses for multiple targets ‘CoMP hypothesis set’ for convenience. Figure 1 depicts a set of CoMP hypotheses of multiple target cells (Cell1, Cell2, … Celln), i.e. CoMP hypothesis set.
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Figure 1: CoMP hypothesis set. A filled square stands for the hypothetical resource allocation for the corresponding PRB and an empty square does otherwise.
Feedback
What it performs after an eNB receives a feedback is not well identified in [3]. RAN3 is invited to justify introduction of the feedback. Unless well-justified, the feedback is not necessary since the feedback may cause non-negligible amount of signaling and a class 2 elementary procedure, e.g. the Load Indication procedure, cannot be used to realize the feedback.
Samsung’s view: The feedback should be justified by RAN3.

Time granularity
Time granularity could be one or multiple subframe level. Therefore, each CoMP hypothesis set needs to be associated with a time granularity value, e.g. 1ms, multiple ms.
Samsung’s view: The time granularity value should be associated with a CoMP hypothesis set.

Signaling periodicity

RAN1’s recommendation is 5, 10, 20, 40, 80ms or aperiodic. If the receiving eNB chooses signaling periodicity, periodicity negotiation process is necessary.
Samsung’s view: Reusing the Load Indication procedure avoids tedious periodicity negotiation process; the sending eNB can send periodically with any appropriate periodicity or aperiodically.

Validity period

In case of aperiodic delivery, a validity period is recommended by RAN1. However, if the time granularity value of each CoMP hypothesis set is provided, the validity period is naturally decided as the sum of the time granularity values. For example, if eight CoMP hypothesis sets with time granularity value 3ms are provided, then the validity period is 24ms.

Samsung’s view: The validity period is not necessary if the time granularity value(s) is included.
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Figure 2: The validity period can be naturally obtained by summing the time granularity values of CoMP hypothesis sets.

2.2 Benefit metric

Procedure

The Resource Status Reporting procedure can be used for the benefit metric delivery or new procedure can be defined.
Samsung’s view: The Resource Status Reporting procedure should be reused to deliver the benefit metric.
Associated CoMP hypothesis

The benefit metric quantifies the benefit that a cell of the sending eNB expects in its scheduling when the associated CoMP hypothesis(es) is assumed. RAN3 is invited to let the granularity of the associated CoMP hypotheses is one PRB or system bandwidth.
Samsung’s view: The CoMP hypothesis associated with a benefit metric should be system bandwidth-wise.

2.3 RSRP measurement report

Procedure

The Resource Status Reporting procedure can be used for the benefit metric delivery or new procedure can be defined.

Samsung’s view: The Resource Status Reporting procedure should be reused to deliver the benefit metric.

Time domain considerations

In case of the event-triggered reporting, events should be defined.
Samsung’s view: Without identification on the events, event-triggered reporting should not be standardized.
UE ID

The eNB-UE-X2AP-ID is recommended. Another candidate for the UE identification is the C-RNTI. Both (together with the cell ID incase of C-RNTI) can uniquely identify a UE between eNBs.
Samsung’s view: Proper UE ID should be endorsed by RAN3.
Number of RSRP results
The maximum number of sets {RSRP and cell ID} for a UE is recommended to be eight. There are, however, nine available RSRP values within a UE, one RSRP value for the serving cell and eight RSRP values for its neighbors.
Samsung’s view: In addition to eight sets of {RSRP and cell ID}, RSRP value of the serving cell should be delivered.

2.4 Other issue

It is generally expected that the delivery of the CoMP hypotheses and benefit metrics will be accomplished via non UE-associated procedure. Since transmission of the CoMP hypotheses and benefit metrics may happen very frequently, e.g. every 5ms, cramming all the non UE-associated procedure into one stream is not efficient. Differentiation between the signaling for the CoMP hypothesis and benefit metric and other signaling should become available, e.g. signaling for the eNB Configuration Update procedure should be prioritized than signaling for the CoMP hypothesis.
Samsung’s view: There should be more than one stream dedicated for the non UE-associated procedures.
Please refer to [6] for the proposed change in the specification.
3 Conclusion
The open issues that have not been fully specified in [3] have been demonstrated and for each of the issues, we have showed our view. Our view is reflected in CRs [4]-[6].
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