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1. Introduction
In RAN1#70bis, the following agreements were achieved for EPDCCH starting symbol configuration [1].
· If the UE is not configured in TM10: 

· Per-cell higher layer signalling can be transmitted to indicate the OFDM starting symbol for any EPDCCH on that cell, and PDSCH on that cell scheduled by EPDCCH 

· if this signalling is not provided, the starting OFDM symbol of EPDCCH and PDSCH scheduled by EPDCCH is derived from PCFICH

· A single value of OFDM starting symbol is applicable to both EPDCCH sets (if 2 are configured)

· Up to RAN2 to determine the details of the higher layer signalling 

· FFS until Thursday for case of SPS PDSCH in subframes where the UE monitors EPDCCH

· FFS whether there may be some subframes in which this higher layer signalling is not applicable, e.g. for RACH/paging

There are several remaining issues for further discussion and decision:

1. Starting OFDM symbol of EPDCCH in TM10
2. Starting OFDM symbol of SPS PDSCH and EPDCCH in RAR/paging subframes
3. Clarification on starting symbols of PDCCH, PDSCH and EPDCCH
4. UE behavior for overlapping legacy control region and EPDCCH/PDSCH
5. Support of cross-carrier scheduling for EPDCCH
This paper provides our views on these issues.


2. Discussion
2.1   Starting OFDM symbol of EPDCCH in TM10

It was already agreed in RAN1#70bis that the starting OFDM symbol of EPDCCH and PDSCH scheduled by EPDCCH for TM1~9 is obtained through PCFICH but it can be overridden by RRC configuration, which provides single value of OFDM starting symbol for both EPDCCH sets.
For TM10, to support dynamic point switching (DPS), single value of OFDM starting symbol for both EPDCCH sets may introduce either system throughput degradation due to physical resource waste or EPDCCH performance degradation due to the overlapping with legacy control region (interference or puncturing), especially for the case of CoMP coorperation set consists of macrocell and picocell, whose control overhead may be very different.
From our views, it is preferred to have separate configuration for the OFDM starting symbol of each EPDCCH set so that the balance of resource utilization and EPDCCH performance can be controlled per point basis.  Therefore, we have the following proposal:
Proposal #1:  Starting OFDM symbol of EPDCCH in TM10 is obtained through PCFICH by default but it can be overridden by RRC signalling, which is configured per EPDCCH set.  In other words, RRC signaling may configure UE with two different values of starting OFDM symbol for two EPDCCH sets if configured.
2.2   Starting OFDM symbol of SPS PDSCH and EPDCCH in RAR/paging subframes

For SPS PDSCH scheduled by PDCCH, there won’t be problem because Release 10 mechanism can be reused.  For SPS PDSCH scheduled by EPDCCH, we currently don’t see the issues to apply the same mechanism agreed in RAN1#70bis so from our views, no new mechanism is needed for SPS PDSCH.

For EPDCCH in RAR/paging subframes, we currently don’t see the issues to apply the same mechanism agreed in RAN1#70bis because RAR/paging messages are all scheduled in common search, which is supported in PDCCH only in Release 11, the starting OFDM symbol of the PDSCH carrying these messages still follows PCFICH and there won’t be any impact if the starting OFDM symbol of EPDCCH is obtained from RRC configuration.  Therefore, from our views, the same mechanism agreed in RAN1#70bis remains applicable.  Therefore, we have the following proposal:

Proposal #2:  The same mechanism agreed in RAN1#70bis for TM1~9 is applicable to SPS PDSCH and EPDCCH in RAR/paging subframes.
2.3   Clarification on starting symbols of PDCCH, PDSCH and EPDCCH

According to the agreements in RAN1#70bis, the starting OFDM symbol of EPDCCH and PDSCH scheduled by EPDCCH follows PCFICH by default but it can be overridden by RRC configuration.  However, it doesn’t state very clearly whether the values of starting OFDM symbol of EPDCCH and PDSCH scheduled by EPDCCH should be the same.  From our views, in TM1~9, there is no need to have different values of starting symbol for EPDCCH and PDSCH scheduled by EPDCCH so it is preferable to have single value of starting OFDM symbol for both EPDCCH sets and PDSCH scheduled by EPDCCH.
In TM10, due to the support of DPS operation in CoMP, EPDCCH and PDSCH scheduled by EPDCCH may be transmitted to a UE from different points so from our views, there is need to have different values of starting symbol for EPDCH and PDSCH scheduled by EPDCCH to adapt to average control overhead of each transmission point.  Therefore, we have the following proposals:
Proposal #3:  For TM1~9, single value of starting OFDM symbol for both EPDCCH sets (if configured) and PDSCH scheduled by EPDCCH.  Note that the value may be different from that derived from PCFICH.

Proposal #4:  For TM10, the values of starting OFDM symbol for EPDCCH sets and PDSCH scheduled by EPDCCH can be different.
2.4   UE behavior for overlapping legacy control region and EPDCCH/PDSCH
Overlapping legacy control region and EPDCCH/PDSCH scheduled by EPDCCH will happen if a UE obtains the value(s) of starting OFDM symbol of EPDCCH/PDSCH scheduled by EPDCCH through RRC configuration and the value(s) is smaller than the one obtained from PCFICH.
There are two possible solutions:
Alt. #1: Coding chain rate matching based on PCFICH when there is overlapping legacy control region and EPDCCH/PDSCH scheduled by EPDCCH
Alt. #2: Puncturing without coding chain rate matching
· Which physical channel (either PDCCH or EPDCCH/PDSCH scheduled by EPDCCH) to puncture is left as eNB implementation issue if there is collision
· UE should always derive the available RE number for coding chain rate matching based on the RRC configured starting OFDM symbol of EPDCCH/PDSCH scheduled by EPDCCH
Since Alt. #1 complicates UE behavior due to multiple conditions to obtain the starting OFDM symbol of EPDCCH/PDSCH scheduled by EPDCCH, Alt. #2 is preferable in our views.  In addition, in TM10, UE can only access serving cell’s PCFICH so the problem still exists in other cells even if Alt. #1 is adopted.  Therefore, we have the following proposal:
Proposal #5:  UE should always derive the available RE number for coding chain rate matching based on the RRC configured starting OFDM symbol of EPDCCH/PDSCH scheduled by EPDCCH if there is RRC signaling no matter whether there is collision between PDCCH and EPDCCH/PDSCH schedule by EPDCCH. It’s eNB’s implementation issue to transmit either PDCCH or EPDCCH/PDSCH scheduled by EPDCCH in the overlapping region.
2.5   Support of cross-carrier scheduling for EPDCCH
The motivation to support cross-carrier scheduling for PDCCH is mainly due to the needs to support carrier-based ICIC for control channels in HetNet deployments.  For EPDCCH, FDM-based ICIC inside a component carrier can already work well so we don’t see the needs to support cross-carrier scheduling for EPDCCH.  From our views, it is preferable to support only non-cross-carrier scheduling for EPDCCH in Release 11.  Therefore, we have the following proposal.
Proposal #6:  In Release 11, cross-carrier scheduling is not supported for EPDCCH.


3. Conclusion

In this paper, we provide our views on several remaining issues for starting OFDM symbol configuration of EPDCCH.  The proposals are summarized as follows.
Proposal #1:  Starting OFDM symbol of EPDCCH in TM10 is obtained through PCFICH by default but it can be overridden by RRC signalling, which is configured per EPDCCH set.  In other words, RRC signaling may configure UE with two different values of starting OFDM symbol for two EPDCCH sets if configured.
Proposal #2:  The same mechanism agreed in RAN1#70bis for TM1~9 is applicable to SPS PDSCH and EPDCCH in RAR/paging subframes.
Proposal #3:  For TM1~9, single value of starting OFDM symbol for both EPDCCH sets (if configured) and PDSCH scheduled by EPDCCH.  Note that the value may be different from that derived from PCFICH.

Proposal #4:  For TM10, the values of starting OFDM symbol for EPDCCH sets and PDSCH scheduled by EPDCCH can be different.
Proposal #5:  UE should always derive the available RE number for coding chain rate matching based on the RRC configured starting OFDM symbol of EPDCCH/PDSCH scheduled by EPDCCH if there is RRC signaling no matter whether there is collision between PDCCH and EPDCCH/PDSCH schedule by EPDCCH. It’s eNB’s implementation issue to transmit either PDCCH or EPDCCH/PDSCH scheduled by EPDCCH in the overlapping region.
Proposal #6:  In Release 11, cross-carrier scheduling is not supported for EPDCCH.
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