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1. Introduction

At RAN1#70 the following agreement was reached regarding DCI formats supported on ePDCCH [1]:

Agreements:

· At least DCI formats 0, 1A, 4 and 2C can be present on EPDCCH

· Working assumption: All other USS DCI formats can also be present on EPDCCH and therefore all DL TMs can be supported by EPDCCH

· Consider at RAN1#70bis whether some formats cannot be present. 

Companies that have concerns on supporting specific DCI formats on EPDCCH should provide details of the reasons why at RAN1#70bis. 

In this contribution we give our view on the topic.
2. Discussion

According to the work item description for the enhanced downlink control channel there are many diverse scenarios targeted with the introduction of ePDCCH, and flexibility and configurability have characterized the design philosophy so far. With this in mind, unnecessary restrictions on the applicability of the new control channel should be avoided. One such restriction would be if certain DCI formats are not supported. 

A stated working assumption has been to support increased control channel capacity, and to be able to utilize this to a wide extent, as many transmit modes as possible should be supported by ePDCCH.

We have not found any reasons not to support all UESS DCI formats also on ePDCCH in Rel.11. Furthermore, all uplink and downlink transmission modes up to and including Rel.11 are supported to be scheduled from ePDCCH.
3. DCI content

The DCI message payload of a given DCI format transmitted in the UE specific search space using ePDCCH is different from the payload of the corresponding message transmitted using PDCCH due to the following reasons:

· The appending of 1 bit if the number of information bits belongs to the ambiguous sizes of information bits (Table 5.3.3.1.2-1 of TS36.212) for PDCCH does not solve the aggregation level ambiguity for ePDCCH since an eCCE has a varying number of bits (the table is computed assuming 1 CCE = 36 symbols) [2]. If the proposed ePDCCH to RE mapping [3] is adopted, then the aggregation level ambiguity is resolved without the need for appending 1 bit. In any case, Table 5.3.3.1.2-1 applies only for PDCCH and does not apply for ePDCCH.

· If cross carrier scheduling is not supported [4], CIF is not present in DCI messages scheduled on ePDCCH. 

· If A/N resource offset (ARO) is introduced [5], ARO bits needs to be present in DCI formats scheduled by ePDCCH.
4. Conclusion

The working assumption is confirmed:

· All Rel.11 DCI formats in UE specific search space are supported on ePDCCH
· All uplink and downlink transmission modes can be scheduled from ePDCCH
In addition, we propose the following:

· The appending of 1 bit if the number of information bits belongs to the ambiguous sizes of information bits (Table 5.3.3.1.2-1 of TS36.212) does not apply for a DCI message scheduled by ePDCCH.

· Depending on agreements under other agenda points, these special considerations must also be taken for DCI messages scheduled by ePDCCH:

· If cross carrier scheduling is not supported from ePDCCH, CIF is not present in DCI messages scheduled on ePDCCH. 

· If A/N resource offset (ARO) is introduced, ARO bits needs to be present in DCI formats scheduled by ePDCCH.
5. References

[1] RAN WG1 meeting #70 Chairman’s Note

[2] R1-124159, “On resolving ePDCCH aggregation level ambiguity”, Ericsson, ST-Ericsson
[3] R1-124890, “Mapping of ePDCCH to RE”, Ericsson, ST-Ericsson
[4] R1-124898, “On ePDCCH and cross carrier scheduling”, Ericsson, ST-Ericsson 

[5] R1-124896, “Remaining details of PUCCH resource allocation for EPDCCH”, Ericsson, ST-Ericsson
