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1. Introduction

The configuration of E-PDCCH starting OFDM symbol was discussed extensively in RAN1#70bis and following agreements had been reached regarding UE is not configured in transmission mode 10. While the behavior in TM 10 and several other “FFS” issues need to be solved. 
Agreement:
· 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
· If the UE is configured in TM10:

· revisit after CoMP discussion
In another related discussion, RAN1 also agreed to have a higher layer bitmap signaling to indicate the UE a set of subframes to monitor USS on E-PDCCH and the other set of subframes to monitor USS on PDCCH. Given CSS is not supported by E-PDCCH in Rel-11, a UE shall always monitor CSS in PDCCH in every downlink subframes.
In addition, in COMP session of RAN1#70bis, agreements regarding configuration of PDSCH starting OFDM symbol were reached as the following, with the starting symbol from “0” FFS. Therefore it is also a discussion point that whether starting symbol from symbol “0” for E-PDCCH is supported or not.
· PDSCH starting symbol: one value N = {0 or reserved value (FFS),1,2,3,4 (only for system BW of <=10PRBs),PCFICH of serving cell in case of non-cross-scheduling or higher-layer configured value in case of cross-carrier scheduling}

· In MBSFN subframe (according to the DCI-indicated MBSFN subframe configuration): min(2,N). Otherwise: N.

· By default: the starting position of PDSCH indicated by PCFICH of the serving cell in case of non-cross-scheduling or higher-layer configured value in case of cross-carrier scheduling

· FFS whether some handling is needed for an indicated starting symbol earlier than the end of the PDCCH in the serving cell

In this contribution, our views on the remaining issues on E-PDCCH starting symbol configuration are given.
2. Discussions
Given the current agreements, the higher layer configured starting OFDM symbol is only applicable to the following cases:
· For E-PDCCH reception in subframes where UE is required to monitor USS in E-PDCCH
· For dynamically scheduled PDSCH reception in subframes where UE is required to monitor USS in E-PDCCH and the PDSCH is scheduled by E-PDCCH
In some other cases, UE shall follow PCFICH to determine the starting symbol of dynamically scheduled PDSCH:
· In subframes where UE is required to monitor USS in PDCCH. In these subframes. when a DL DCI is decoded, the UE can directly following the PCFICH to determine PDSCH starting symbol in order to obtain the flexibility provided by PCFICH. Note that when the PDSCH is on Scell and is cross-carrier scheduled by PDCCH on another serving cell, Rel-10 higher layer configuration of PDSCH starting symbol is followed.
· In subframes where UE is required to monitor USS in E-PDCCH but a PDSCH is scheduled by CSS in PDCCH. When the scheduled PDSCH by CSS conveys common messages (e.g. RAR, paging, SIB, etc) to multiple UEs, a single starting symbol shall be assumed as the legacy UEs which may be also scheduled to receive the same TB. Therefore PCFICH shall be followed. Note that UE specific DCI can also be transmitted in CSS, which can adopt the same behavior as following PCFICH since the UE needs to decode PCFICH correctly before decoding CSS on PDCCH.
SPS PDSCH transmission can include two types of transmissions, i.e. PDSCH with or without corresponding scheduling DCI in the same subframe (DCI carried by PDCCH or E-PDCCH). For the first case, the determination of PDSCH starting symbol can simply follow the same approach as non-SPS PDSCH, i.e. following PCFICH when scheduled by PDCCH and following higher layer configuration when scheduled by E-PDCCH. For the second case, a similar simple rule can be defined, i.e. starting symbol follows PCFICH in subframes where UE is not required to monitor E-PDCCH and follows higher layer configuration in subframes where UE is required to monitor E-PDCCH.
Based on the discussions above, we have following two proposals:

Proposal 1:
The higher layer configured starting symbol for EPDCCH is not used to determine the starting symbol for PDSCH which is scheduled by PDCCH in the same subframe.
Proposal 2:

For SPS PDSCH transmissions without corresponding scheduling DCI in a subframe where UE is required to monitor E-PDCCH, higher layer configuration of PDSCH starting symbol is followed. 
For SPS PDSCH transmissions without corresponding scheduling DCI in a subframe where UE is not required to monitor E-PDCCH, PCFICH is followed.
In CoMP agenda item, maximum four sets of RRC parameter lists have been agreed for PDSCH RE mapping and Quasi-co-location assumptions to support QCL behavior B in TM10, with the additional support of QCL behavior A is FFS. The agreed parameter lists already include the PDSCH starting symbol configuration [3]. In another email discussion [70bis-05], either QCL behavior A and B1 is supported for E-PDCCH in TM10 and configured by higher layers. The motivation is to support DPS for PDSCH and EPDCCH when UE is configured in TM10. 
Although the operation and configuration of the two channels are separate, it may not be reasonable to apply DPS for E-PDCCH only when PDSCH is configured with behavior A. When both channels are configured in behavior B, it is not reasonable to transmit E-PDCCH by transmission point(s) with QCL assumptions beyond those configured parameter sets for PDSCH. Therefore, RRC signaling can be provided to indicate which list of parameters configured for PDSCH is used for E-PDCCH RE mapping and QCL assumptions, and the starting symbol is then determined. When behavior A is configured for E-PDCCH, per-cell higher layer signaling can be supported to indicate which set of configured RRC parameters for PDSCH RE mapping and QCL assumption is used for the UE to determine E-PDCCH RE mapping. When behavior B1 is configured for E-PDCCH, per E-PDCCH set specific higher layer signaling can be supported to indicate which set of configured RRC parameters for PDSCH RE mapping and QCL assumption is used for the UE to determine E-PDCCH RE mapping within the set.
On the possible value of starting symbol, our view is starting symbol “0” is not supported in Rel-11. All serving cells shall support backward compatibility in a Rel-11 network so that at least one OFDM symbol PDCCH shall be transmitted. Therefore no useful application scenario can be identified for the starting symbol “0” in Rel-11. 

Therefore we have:

Proposal 3:
When a UE is configured in TM10, the starting symbol for E-PDCCH shall be derived from the following RRC parameters
· When E-PDCCH is configured in QCL behavior A, per-cell higher layer signaling (i.e. applicable to both EPDCCH sets on the cell, if configured) indicates which set of configured RRC parameters for PDSCH RE mapping and QCL assumption is used for the UE to determine E-PDCCH RE mapping
· When E-PDCCH is configured in QCL behavior B1, per cell and E-PDCCH set specific higher layer signaling indicates which set of configured RRC parameters for PDSCH RE mapping and QCL assumption is used for the UE to determine E-PDCCH RE mapping within the set
Proposal 4:

Starting symbol “0” for E-PDCCH is not supported in Rel-11 and a reserved value shall be included for future extension.
3. Conclusions

In this contribution, our views on the remaining issues on E-PDCCH starting symbol configuration are given. Particularly, we have the following four proposals:
Proposal 1：

The higher layer configured starting symbol is not used to determine the starting symbol for PDSCH which is scheduled by PDCCH in the same subframe.
Proposal 2:

For SPS PDSCH transmissions without corresponding scheduling DCI in a subframe where UE is required to monitor E-PDCCH, higher layer configuration of PDSCH starting symbol is followed. 

For SPS PDSCH transmissions without corresponding scheduling DCI in a subframe where UE is not required to monitor E-PDCCH, PCFICH is followed.
Proposal 3:

When configured in TM10, the starting symbol for E-PDCCH shall be derived from the following RRC parameters
· When E-PDCCH is configured in QCL behavior A, per-cell higher layer signaling indicates which set of configured RRC parameters for PDSCH RE mapping and QCL assumption is used for the UE to determine E-PDCCH RE mapping

· When E-PDCCH is configured in QCL behavior B1, per cell and per E-PDCCH set specific higher layer signaling indicates which set of configured RRC parameters for PDSCH RE mapping and QCL assumption is used for the UE to determine E-PDCCH RE mapping
Proposal 4:

Starting symbol “0” for E-PDCCH is not supported in Rel-11 and a reserved value shall be included for future extension.
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