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1 Introduction 

In RAN1 #70bis, the following agreements were reached for the EPDCCH starting symbol configuration:

Conclusion: 

· Rel-10 principle is maintained, that it is not possible to schedule PDSCH to a given UE on a given Cell from more than one Cell in a given subframe. 

· Hence, if cross-carrier scheduling is configured for a given UE on a given SCell, it is not possible also to use EPDCCH on the cross-scheduled SCell to schedule PDSCH to the same UE on the same SCell in the same subframe.

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
For CoMP TM10 on PDSCH, the following RRC signaling was agreed:
Agreement:

RRC Signalling:

· Configure up to 4 sets per CC of PDSCH RE mapping and quasi-co-location parameters to be indicated by DCI format 2D.
Agreement: 

Default values are suggested in case RAN2 decides to specify default values. 

· Each state that can be signaled in DCI format 2D/C for TM10 corresponds to a higher-layer list of parameters:

· One number of CRS ports {1, 2, 4, and a reserved value that has no Rel-11 UE behaviour attached to it}, one CRS frequency shift, and one MBSFN subframe configuration 

· By default: the CRS and MBSFN configuration of the serving cell

· One configuration of ZP CSI-RS

· By default: the ZP CSI-RS configuration which the UE assumes for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10

· 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

· One NZP CSI-RS resource index

· QCL is assumed between DMRS and the CSI-RS resource

· Discuss in RAN2 whether or not a default value should be specified
For EPDCCH starting symbol configuration when the UE is configured in TM10, it was agreed to be revisited after the CoMP discussion.
In this contribution, we address the following remaining issues:

· Behaviour in TM10

· SPS PDSCH in subframes where the UE monitors EPDCCH

· Whether there may be some subframes in which the higher layer signalling of starting symbol is not applicable

2 Discussion
2.1 Behavior in TM10
Given the agreements reached on PDSCH TM10, it could be argued to be reasonable to have a similar extension for EPDCCH in order to support DPS on EPDCCH. 
However, unlike the PDSCH, the EPDCCH starting symbol cannot be signalled dynamically in the DCI due to the chicken-and-egg reception problem, so support for different EPDCCH starting symbols for different TPs would have to be done by configuring a different starting symbol semi-statically for each EPDCCH set. 

The EPDCCH design so far has focused on the basic single-cell operation, and there has been very little discussion on CoMP for EPDCCH. It is unclear how much gain CoMP can bring on EPDCCH. It may be argued that CoMP should provide gain for EPDCCH because it provides gain on PDSCH. However, there are a few factors that may greatly reduce the gain on EPDCCH:
· Only a limited number of PRB pairs are allocated to a UE, among which the decoding candidates are distributed. This means that the best subband may not always include a EPDCCH candidate for the UE, thus reducing the frequency selective gain compared to PDSCH.
· The total number of candidates is kept the same as in Rel-8/9/10. If DPS is used, the candidates need to be split among two TPs, which results in fewer candidates per TP compared to Rel-8/9/10. This would further reduce the frequency selective gain, increase the blocking probability and reduce the potential gain from CoMP.
Overall we feel the CoMP gain for EPDCCH, or whether the extent of the gain justifies the additional complexity involved, is unclear at this point. This deserves some further investigation and discussion. 
Moreover, as pointed out during the email discussion, in order to fully support DPS, configuring the starting OFDM symbol alone is not sufficient. The full set of parameters for rate matching purposes, similar to what are indicated for PDSCH TM10, would be necessary. This includes the number of CRS ports, CRS frequency shift, MBSFN configuration, NZP-CSI-RS resource, besides the starting symbol. Since this involves RRC signaling and RAN2 CR needs to be ready right after RAN2#80, there is very limited time for the signaling discussion.
· Observation: It is premature to introduce full support for DPS on EPDCCH in Rel-11. Considering the time constraint, it is recommended to revisit the issue in a later release.

Therefore:

· Proposal 1: If higher layer signalling is transmitted to indicate the OFDM starting symbol of EPDCCH in TM10, a single value of OFDM starting symbol is applicable to both EPDCCH sets. 

Note that this does not itself prevent the operation of DPS, since the single value could simply be set large enough to cater for the requirements of both participating TPs. 
2.2 SPS PDSCH in subframes where the UE monitors EPDCCH
In the subframes where the UE monitors EPDCCH, if the starting symbol is configured by higher layer signalling, it typically means that the eNB is not sure if PCFICH can be reliably decoded by the UE. Therefore, it is reasonable to have SPS transmission in those subframes to follow the same starting symbol as indicated by the higher layer signalling. Although this is completely independent of the EPDCCH WI, it seems relatively easy and straightforward to support it.
· Proposal 2: For SPS PDSCH transmission in subframes where the UE monitors EPDCCH on the same cell, if higher layer signaling is provided to configure the starting symbol for EPDCCH, SPS PDSCH transmission follows the same starting symbol as EPDCCH; otherwise, the starting symbol of the SPS PDSCH transmission is derived from PCFICH.
2.3 Restriction of the higher layer signalling of starting symbol
The question has been raised regarding whether the starting symbol configuration via higher layer signaling should be not applicable in certain subframes, e.g. for RACH or paging. However, the grants for both RACH and paging are sent in the common search space on PDCCH, which means PCFICH can be reliably decoded. Therefore, there is no reason to use any other starting symbol configuration that is different from what is indicated by PCFICH.
· Proposal 3: No additional constraint is necessary to restrict the applicability of the higher layer signaling for the starting symbol configuration.
3 Conclusions
In this contribution, we discussed the remaining issues for EPDCCH starting symbol configuration. We make the following observation: 
· Observation: It is premature to introduce full support for DPS on EPDCCH in Rel-11. Considering the time constraint, it is recommended to revisit the issue in a later release.

In the light of this, we make the following proposal, noting that this does not itself prevent the operation of DPS on EPDCCH, while it does avoid optimising for DPS:
· Proposal 1: If higher layer signalling is transmitted to indicate the OFDM starting symbol of EPDCCH in TM10, a single value of OFDM starting symbol is applicable to both EPDCCH sets. 

We also make the following proposals:
· Proposal 2: For SPS PDSCH transmission in subframes where the UE monitors EPDCCH on the same cell, if higher layer signaling is provided to configure the starting symbol for EPDCCH, SPS PDSCH transmission follows the same starting symbol as EPDCCH; otherwise, the starting symbol of the SPS PDSCH transmission is derived from PCFICH.
· Proposal 3: No additional constraint is necessary to restrict the applicability of the higher layer signaling for the starting symbol configuration.





































































































































































