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1 Introduction

RAN3 has discussed WI: Inter-eNB CoMP for LTE so far and the way forward was made [1]. The followings are the agreements in the way forward:

The stage 2 and 3 CRs have been endorsed as a baseline. Followings have been agreed during the meeting:

1. The benefit metrics and CoMP hypotheses are always sent together (the benefit metric may have a dummy value or value “no weight”).

2. This WI focuses on the downlink only.

3. The benefit metrics and CoMP hypotheses are conveyed via the Load Indication procedure.

4. The RSRP measurement reports are delivered within the Resource Status Reporting procedure.

However, including those highlighted in the baseline stage 2 and 3 CRs [2], [3] as FFS, there are a number of open issues unresolved. It is desired to discuss those open issues in order to successfully complete the WI as scheduled. With this motivation, this paper lists open issues and presents our views.

2 Discussion
2.1 CoMP hypothesis and benefit metric

2.1.1 Synchronized utilization
Synchronized utilization of CoMP hypotheses and benefit metrics among multiple eNBs is one of the key requirements of inter-eNB CoMP operation, e.g. each of the eNBs participating the inter-eNB CoMP operation should consider that the received CoMP hypothesis is valid from the same moment. Taking into account varied latency depending on the eNB combinations, jitter and frequent signaling of the CoMP information, e.g. every 5ms, it is essential that the eNB should deliver the time from which the CoMP hypotheses and benefit metrics are valid.
Our view: The temporal information should be added in the CoMP Information IE, i.e. the Starting SFN and Starting Subframe Index IEs should be included.
2.1.2 Accommodation of time/frequency/cell/alternative domains
Figure 1 shows brief signaling flow of inter-eNB CoMP operation. Generally speaking, the benefit metric (BM) is input and the CoMP hypothesis (CH) is output. Even though it has been agreed that both IEs are delivered in the LOAD INFORMATION message, the domains required for each are slightly different, e.g.:
· BM with CHBM: Time, frequency, cell, alternative

· CH with BMCH: Time, frequency, cell

It is noteworthy that the included domains may differ depending on the implementation. In any case, it is required that the CH and BM should accommodate those four domains:
· Cell domain: Already reflected in the CoMP Hypothesis Set Element IE. The IE facilitates population of multiple cells’ CoMP hypotheses.

· Our view: The CoMP Hypothesis IE can be used to accommodate the time and frequency domains if the maximum size of the bit string is a multiple of 110. In this case, since RAN1’s LS [4] reads that the signaling period of the CoMP hypothesis/benefit metric can be as long as 80ms, the maximum size of the CoMP Hypothesis IE should be 8800.
· Our view: If the CoMP Hypothesis IE accommodate the time and frequency domains, the CoMP Information Item IE can be used to support multiple alternatives as many as maxnoofCoMPInformation.
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Figure 1: Benefit metrics (BM) associated with CoMP hypotheses (CHBM) as input for the CoMP hypotheses (CH) associated with the benefit metrics (BMCH).
2.1.3 Repeated application of the CoMP Information IE
If the CoMP Information IE is repeatedly applied until the eNB, say eNB1, receives a new one, then there should be a notification that the CoMP Information IE is no longer valid: Otherwise, eNB1 would apply the stale CoMP Information IE forever even if eNB2 is not performing inter-eNB CoMP operation anymore. The ABS Inactive IE seems to be a good example for the similar purpose. Defining the CoMP Inactive IE is beneficial.
Our view: If the CoMP Information IE is repeatedly used, the CoMP Inactive IE, which indicates that coordination by means of inter-eNB CoMP is not active, should be defined.
2.1.4 Special values description

The time/frequency granularities for the benefit metric and CoMP hypothesis should be identical [4]. Thus, the maximum range of the Benefit Metric IE should equal the maximum length of the CoMP Hypothesis IE (if the latter IE accommodates both the time and frequency domains). In each of the items in the Benefit Metric IE, there can be e.g. an integer which represents the benefit value. This extended range can be a good candidate for the special values description. For example, if the number of items in the Benefit Metric IE is smaller than the length of the CoMP Hypothesis IE(s) appearing in the CoMP Hypothesis Set IE, the Benefit Metric IE shall be ignored. This example is very advantageous since significant signaling reduction is expected.
Our view: The maximum range of the Benefit Metric IE should be extended and the range can be used for the special values description.

2.1.5 Invoking
Both in the centralized and distributed coordination schemes, eNB2 may find it advantageous to include a certain eNB into the inter-eNB CoMP operation and may want receive the RSRP measurement reports and benefit metrics from it. The RSRP measurement report reception can be invoked by the Resource Status Reporting Initiation procedure, but there no such mechanism for the benefit metric.
Our view: The Invoke Indication IE should be extended to make it possible to invoke the reporting of the benefit metric.
Note that once the IE is extended, it can also be used by eNB1 to invoke eNB2 to provide eNB1 with the CoMP hypotheses.
2.2 RSRP measurement report

2.2.1 UE identifier
The eNB may transmit the RSRP measurement reports of its serving UEs via the RESOURCE STATUS UPDATE message e.g. periodically. Figure 2 describes an example where eNB1 collects RSRP measurement reports from the UEs and provides eNB2 with the RSRP measurement reports. eNB1 may send the most recent RSRP measurement reports of all connected UEs, or of UEs whose RSRP measurement reports have been updated since the last transmission of the RESOURCE STATUS UPDATE message.
Approach 1: The eNB (eNB1 in Figure 2) sends the most recent RSRP measurement reports of all connected UEs. The UE identifier is not necessarily required. The receiving eNB (eNB2 in Figure 2) replaces the RSRP measurement reports as a whole. In this approach, according to Figure 2,
· At 240ms, eNB1 transmits the RSRP measurement reports that UEA and UEB sent at 180ms and 120ms, respectively.

· At 480ms, eNB1 transmits the RSRP measurement reports that UEA and UEB sent at 180ms and 360ms, respectively. 
· At 720ms, eNB1 transmits the RSRP measurement reports that UEA and UEB sent at 660ms and 600ms, respectively. 
· At 960ms, eNB1 transmits the RSRP measurement reports that UEA and UEB sent at 660ms and 840ms, respectively.
Approach 2: The eNB (eNB1 in Figure 2) sends the most recent RSRP measurement reports of UEs whose RSRP measurement reports have been updated since the last transmission of the RESOURCE STATUS UPDATE message. The UE identifier is required to make UE-specific replacements. In this approach, according to Figure 2,

· At 240ms, eNB1 transmits the RSRP measurement reports that UEA and UEB sent at 180ms and 120ms, respectively.

· At 480ms, eNB1 transmits the RSRP measurement report that UEB sent at 360ms. 
· At 720ms, eNB1 transmits the RSRP measurement reports that UEA and UEB sent at 660ms and 600ms, respectively. 
· At 960ms, eNB1 transmits the RSRP measurement report that UEB sent at 840ms.
It can be easily seen that Approach 2 is more efficient than Approach 1.
Our view: The eNB should send the most recent RSRP measurement reports of UEs whose RSRP measurement reports have been updated since the last transmission of the RESOURCE STATUS UPDATE message. The UE identifier should be delivered with the RSRP measurement report.
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Figure 2: UEA and UEB transmit the RSRP measurement reports periodically (with periodicity 240ms) and aperiodically, respectively, to eNB1. eNB1 provides eNB2 with RSRP measurement reports.
2.2.2 Aperiodic reporting
eNB1 can deliver the RSRP measurement reports in an aperiodic way. If eNB1 sends them too often, it may harm eNB2 and as a result, the total system throughput may be affected in a negative direction. In order to prevent this situation, there should be a restriction on the minimum time interval even in the aperiodic RSRP measurement report transmission.
Our view: The Reporting Periodicity of RSRP Measurement Report IE should be also used for the aperiodic RSRP measurement report transmission.
3 Conclusion
Seven open issues have been demonstrated and for each of the issues, we have showed our view. Our view is reflected in the TPs [5], [6] submitted for this meeting.
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