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1 Introduction

In RAN1#68 meeting, definition of distributed transmission of ePDCCH has been discussed:

Definition: 

Distributed transmission of ePDCCH involves transmission of a DCI message in more than one PRB-pair  

Consider further whether how to apply this definition to higher aggregation levels. 

In this contribution, we provide our understanding of potential ePDCCH  mappings within the above agreement: Depending on the frequency spacing of the PRB‑pairs the actual ePDCCH may be more localized or more distributed. We propose at least to support multiplexing of more localized and more distributed mappings within the same PRB pair. 
2 Localized and distributed transmission and mapping

According to the definition in the RAN1#68 meeting, if a DCI message is transmitted on a single PRB‑pair, it is a localized transmission; if a DCI message is transmitted on more than one PRB‑pair, it is defined as a distributed transmission. In the latter case however, the actual mapping of the ePDCCH might be more localized or more distributed depending on the frequency separation of the respective PRB‑pairs. I.e. if the PRB‑pairs used for a DCI message are close in frequency domain, the transmission is more localized. If the ‑pairs used for a DCI message are far apart in frequency domain the transmission is more distributed. In Figure 1, PRB‑pairs A and B and PRB‑pairs C and D are more adjacent, but PRB-pairs A/B and C/D are allocated on different parts of the bandwidth. Therefore, it can be seen that ePDCCH candidate #0 (mapped on A/B) and ePDCCH candidate #1 (mapped on C/D) represent a localized mapping, and ePDCCH candidate #2 (mapped on A/C) and ePDCCH candidate #3 (mapped on B/D) represent a distributed mapping. Even though there is a difference of the frequency separation, all mappings are considered as distributed transmission according to the definition from RAN1#68.
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Figure 1

In addition, depending on the separation of the configured PRB‑pairs, the ePDCCH candidates can be mapped more or less distributed. For example, in Figure 2, PRB‑pairs A, B, C and D are evenly distributed across the whole bandwidth. All ePDCCH candidates in Figure 2 are more distributed than ePDCCH candidate #0 and ePDCCH candidate #1 in Figure 1. However, ePDCCH candidates #0 and #1 are still less distributed than ePDCCH candidates #2 and #3.
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Figure 2

Therefore, whether an ePDCCH mapping is more localized or more distributed depends on the frequency spacing of the PRB‑pairs on which the ePDCCH is transmitted. 
Clarification to the definition from RAN1#68:

· Within the current definition of distributed transmission, there are more localized and more distributed mappings. There is no clearly defined boundary between them, but the relative distance between used PRB pairs can serve as a soft criterion.
3 Multiplexing of localized and distributed transmission

From a PRB‑pair perspective, the multiplexing of more localized and more distributed mappings can be seen as multiplexing of distributed transmissions with differently combined PRB‑pairs. Therefore, compared to the multiplexing of localized transmission and distributed transmission, there is a better multiplexing commonality between more localized mapping and more distributed mapping, since they both belong to the distributed transmission definition and the mapping of ePDCCH to PRBs would be similar. 
Proposals:

· At least multiplexing of more localized and more distributed ePDCCH mappings within the same PRB‑pair should be supported. 
4 Summary

This contribution discussed the localized and distributes mapping aspects of the distributed transmission defined in RAN1#68. Based on the discussion, the following clarification and proposal are made:

· Clarification to the definition from RAN1#68: Within the current definition of distributed transmission, there are more localized and more distributed mappings. There is no clearly defined boundary between them, but the relative distance between used PRB pairs can serve as a soft criterion.
· Proposal: At least multiplexing of more localized and more distributed transmission within one PRB pair should be supported. 
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