3GPP TSG-RAN WG1 #71
R1-124894

New Orleans, USA, 12th-16th November 2012
Source:
Ericsson, ST-Ericsson
Title:
ePDCCH start symbol
Agenda Item:
6.2.3.3


Document for:
Discussion and Decision
1. Introduction

A remaining FFS issue with potential impact on RRC signaling is the issue of ePDCCH configuration when UE is configured in TM10 in a cell. 

For non-TM10 configuration, we have an agreement that higher layer signaling can configure the ePDCCH and PDSCH start symbol on a cell and if this signaling is not provided, start symbol is given by PCFICH. If K=2 ePDCCH sets are configured, both sets use the same start symbol. In addition, the quasi co-location (QCL) agreements does not support dynamic selection of transmission of ePDCCH from different TP since only behavior A is supported (collocation with CRS of serving cell). 

For TM10 on the other hand, a purpose is to support CoMP transmission and such support for ePDCCH has been agreed at WG1#70bis as follows:

· Independent configuration of the AP in each ePDCCH set to be QCL with a NZP CSI-RS resource in the CoMP measurement set

· The DMRS scrambling sequence is configured independently per ePDCCH set

A CoMP scheme that motivated these agreements was the dynamic point selection (DPS) of the ePDCCH transmission. However, a few details remain to be determined to fully support this, especially in the case of shifted CRS between different transmission points. The finalization is addressed in this contribution as well as a proposal for SPS PDSCH transmission in TM1-10. 

2. Finalizing ePDCCH configuration for TM10 

Contrary to TM1-9, the PDSCH to RE mapping in TM10 including the PDSCH starting position, CRS and CSI-RS configuration are signaled by dynamic indication in DCI format 2D. This together with the quasi co-location configurations allows for flexible network implementations and wide support of different CoMP schemes. 

As the CoMP framework is nearly finalized for PDSCH and crucial components has been agreed for ePDDCH, it remains to specify the final ePDCCH related details. The ePDCCH transmission is targeting UE specific signaling and precoding, it is natural to fully aligned it with the PDSCH transmission to the same UE. The ePDCCH would then benefit from the same link gains as the PDSCH and could use the same CSI feedback for link adaptation. Due to recent ePDCCH agreements listed in Section 1, especially the QCL agreements, this can already be achieved for shared cell scenarios where CRS configuration and legacy control region is the same for all coordinated TPs, but it would be unfortunate if these gains could not be harvested also for CoMP scenario 3. There coordinated cells may have shifted CRS, different legacy region sizes and different CSI-RS configurations. 

For ePDCCH, dynamic signaling of a configuration is achieved by per ePDCCH set configuration and was used for DMRS scrambling initialization and for dynamic selection of QCL assumptions in TM10. Hence, each ePDCCH can be associated with a transmission point and follow the same mapping as the PDSCH mapping when transmitted from that transmission point. 

Hence, to minimize configuration signaling and to allow the ePDCCH and PDSCH to RE mappings coincide to fully support alignment of PDSCH and ePDCCH transmissions to a UE from the same TP, we propose the following: 

Proposal: Each ePDCCH set in TM10 is by RRC configuration associated with one of the four configured PDSCH to RE mapping states which is indicated by PQI in DCI format 2D. From this state, the available RE in a PRB pair of this set is obtained.

The ePDCCH thus use the same starting symbol, CRS configuration and ZP/NZP CSI-RS configuration as indicated for PDSCH in the associated state. As there are maximally four PQI states in DCI format 2D, two bits per ePDCCH set needs to be configured by RRC. By this association, it is possible for the ePDCCH to dynamically follow the PDSCH mapping for at least two states, by selecting the associated ePDCCH set for the ePDCCH transmission. As there is a limitation to two ePDCCH sets, two states out of four cannot be selected by dynamically choosing a ePDCCH set, but two sets give enough flexibility for ePDCCH DPS to be implemented in the network. 

As the blind decodes are split between the two sets, and each set has independent QCL with a CSI-RS resource, there is no additional blind decodes required for the UE and channel estimation complexity is unchanged when DPS is enabled. In fact, as the PDSCH and ePDCCH are QCL with the same CSI-RS resource, the channel estimation complexity would actually be reduced.  Note also that it is possible to configure both ePDCCH sets to point the QCL and ePDCCH start symbol to the same state in case dynamic point selection is not used for ePDCCH. 

Since the ePDCCH start symbol is obtained from one of the PDSCH to RE mapping states, the ePDCCH start symbol also takes into account the MBSFN subframe configuration and may also include OFDM start symbol zero (FFS) or follow the PCFICH. For a discussion of the use of start symbol zero, which provides up to 8% increased DL throughput, see [1]. Hence, the size of the legacy region can be kept at a minimum and the number of available RE for ePDCCH is maximized depending on the scenario, which is beneficial for coverage and control channel capacity. 
3. Starting symbol for SPS PDSCH in TM1-9 and TM10

In a subframe where ePDCCH is monitored, there may be also a SPS PDSCH reception, and an open issue is which starting symbol should be assumed for SPS PDSCH in this case since at least for TM1-9 the principle was that ePDCCH and PDSCH start symbols coincide. One reason for why ePDCCH is used in a subframe is because PCFICH cannot be reliably detected there, so SPS PDSCH cannot be transmitted in such subframe.  To have a solution on SPS PDSCH start symbol that works even when PCFICH is unreliable, one may use the same starting position as for the ePDCCH/PDCCH that triggered the SPS. However, that may lead to unnecessary overhead in some cases. We propose instead the following: 

Proposal: For TM1-9, if SPS PDSCH is received in subframe where EPDCCH is monitored, then SPS PDSCH starting symbol shall follow assumed EPDCCH starting symbol in that subframe, otherwise it shall follow PCFICH 
When configured in TM10 the two sets have different ePDCCH starting symbol and even different PDSCH to RE mappings. The starting symbol for SPS PDSCH in TM10 thus requires some further consideration. For TM10, the fallback transmission by DCI format 1A use a default PDSCH to RE mapping which may be linked to one of the states of DCI format 2D (this issue is FFS in CoMP WI). Irrespectively of the solution in CoMP WI for DCI format 1A, the SPS PDSCH can follow the same default mapping:
Proposal: For TM10, if SPS PDSCH is received in subframe where EPDCCH is monitored, then SPS PDSCH to RE mapping shall follow the same default mapping as for PDSCH transmission with DCI format 1A, otherwise it shall follow PCFICH and the mapping defined of the serving cell. 
4. Starting symbol for PDSCH when scheduled from CSS in TM1-10

In a subframe where UE monitors USS on ePDCCH, is also possible to schedule PDSCH from the common search space in PDCCH. In this case, it must be clarified if this PDSCH should follow the PDSCH start symbol as when scheduled from an ePDCCH set or follow PCFICH. As the PDCCH has been correctly received, also the PCFICH is decodable so in this case the PDSCH start symbol should also follow the PCFICH, i.e. the default behavior. 

Proposal: If PDSCH is scheduled from PDCCH in subframe where also EPDCCH is monitored, then PDSCH starting symbol shall follow PCFICH 
5. Conclusion

We summarize our proposals as follows:

Proposal 1: Each ePDCCH set in TM10 is by RRC configuration associated with one of the four configured PDSCH to RE mapping states which is indicated by PQI in DCI format 2D. From this state, the available RE in a PRB pair of this set is obtained.

Proposal 2: For TM1-9, if SPS PDSCH is received in subframe where EPDCCH is monitored, then SPS PDSCH starting symbol shall follow assumed EPDCCH starting symbol in that subframe, otherwise it shall follow PCFICH 
Proposal 3: For TM10, if SPS PDSCH is received in subframe where EPDCCH is monitored, then SPS PDSCH to RE mapping shall follow the same default mapping as for PDSCH transmission with DCI format 1A, otherwise it shall follow PCFICH and the mapping defined of the serving cell.
Proposal 4: If PDSCH is scheduled from PDCCH in subframe where also EPDCCH is monitored, then PDSCH starting symbol shall follow PCFICH 
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