3GPP TSG RAN WG1 Meeting #71


R1-124936
New Orleans, Louisiana, USA, 12-16 November 2012

Source:            MediaTek Inc., CHTTL
Title:
Remaining signaling issues of DCI format 2D
Agenda Item:   6.2.2.3
Document for: Discussion/Decision 
1. Introduction
This contribution captures our views on the remaining issues in DCI format 2D design. In particular:

· DCI signalling in Format 2D:

· FFS between 

· A new DCI bit PQI is added to the contents of DCI format 2C to form the DCI format for TM10.   

· This new bit, together with nSCID , dynamically selects the PDSCH RE mapping and quasi-co-location parameter set among the four parameter sets configured by higher layers.

· 2 new DCI bits PQI are added to the contents of DCI format 2C to form the DCI format for TM10.   

PQI = “PDSCH RE Mapping and Quasi-Co-Location Indicator”

and 

· 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

and the issue of TM10 fallback from format 2D to format 1A.
2. 1 or 2 bits for “PQI”
It was agreed in RAN1 #70bs [1] that “configure up to 4 sets per CC of PDSCH RE mapping and quasi-co-location parameters to be indicated by DCI format 2D”, so the benefit of reusing nSCID is not obvious since one additional bit will still be needed even if nSCID is reused. 
Proposal #1: Define two new bits for “PQI” (PDSCH RE Mapping and Quasi-Co-Location Indicator) in DCI format 2D. 
When CIF is configured for cross-carrier scheduling, there is a possibility to reuse the three unused states in the 3-bit CIF (assuming 5 CCs as supported currently), which means that a new bit is still required. More importantly, we need to discuss the use case of CIF in format 2D, i.e., the case that the scheduled CoMP-capable carrier is under significant interference in PDCCH so that we have to send the PDCCH from a different carrier (i.e., from the scheduling carrier). Since CoMP-capable carrier can benefit not only PDSCH, but also control channel especially ePDCCH which might be a better choice than PDCCH in this case. For ePDCCH, we don’t see the need of supporting cross-carrier scheduling (i.e., defining CIF).  
Proposal #2: The use case is unclear for supporting CIF to cross-carrier control a CoMP-capable carrier. But even if cross carrier scheduling for TM10 DCI format 2D is needed (i.e., with CIF in format 2D sent from PDCCH), it is still more straightforward to define two bits “PQI” in format 2D. 

3. PDSCH starting symbol overlap
PDSCH starting symbol is RRC-defined in each of the 4 possible states. So it is possible, especially in DPS, that the PDSCH indicated in DCI format 2D can start before the end of serving-cell’s PDCCH that carries the DCI format 2D. The question is whether there is any need to define UE handling behavior such as puncturing or rate matching.
First of all, it is possible that ePDCCH and PDSCH may have different starting symbol in DPS. Other than the case of cross-carrier scheduling, UE can always detect that there is an overlap between the start of its PDSCH and the PDCCH control region. The UE may only have common search space (CSS) in PDCCH or both CSS and UESS. There are two options: 
1. UE should always follow the PDSCH starting symbol as indicated in DCI format 2D in TM10, even if there is an overlap

· UE implementation does not need be specified. Options include but not limited to:

· puncturing of the PDSCH REs that overlap with the PDCCH region

· interference cancellation performed on CCEs under PDSCH interference during PDCCH decoding

· interference cancellation performed on PDSCH REs under PDCCH interference

2. Actual transmission point performs rate matching on PDSCH, i.e., dynamically override starting symbol indicated in format 2D by the PCFICH of the serving cell. But the actual TP may not know the PDCCH region of the serving cell in DPS. 
Proposal #3: UE should always follow the PDSCH starting symbol as indicated in DCI format 2D in TM10. In case of overlap between PDSCH and PDCCH region, it is up to UE implementation in terms of the handling of any overlap (i.e., unspecified behavior).
4. Fallback operation

Fallback in TM10 uses DCI format 1A which is sent either in CSS or UESS. For PDSCH scheduled by format 1A, the differences between two proposals [2]

 REF _Ref339620596 \r \h 
[3] are:

· Non-MBSFN subframe: port 0 or TxD versus port 7

· QCL assumption in case of port 7 for MBSFN subframes: QCL with serving cell CRS versus a high-layer configured default CSI-RS 

In Rel-11, CRS transmission is still envisioned for non-MBSFN subframes. It is straightforward in our view to reuse CRS based transmission for PDSCH scheduled by DCI format 1A. It is also more robust to use CRS-based TxD for fall back operation. 
When CRS is not present (e.g., in MBSFN subframes), both proposals use DMRS port 7 for the PDSCH. It makes sense to assume the typical case that fallback transmission of PDSCH is from the serving cell, hence the QCL assumption with CRS, instead of a “default” NZP CSI-RS configured specifically for the PDSCH associated with format 1A. In normal behavior B, the QCL indication of PDSCH is dynamically signaled among 4 CSI-RS resources with a default value left to RAN2 to discuss the need. If a default NZP  CSI-RS is defined, it is most likely the one corresponding to that of the serving cell, in which case QCL with serving-cell CRS is fine any way.
As to rate matching for the PDSCH scheduled by format 1A, rate matching around serving cell CRS and the configured NZP and ZP CSI-RS should be assumed. In fact, it was already agreed that 
· 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

As to the PDSCH starting symbol in the case of format 1A in TM10, the agreement for TM1-9 in RAN1#70bis can be followed here, i.e., 

· following serving cell PCFICH if format 1A is carried in PDCCH 

· following the starting symbol configured for the ePDCCH set that carries the format 1A 
Proposal #4: For PDSCH scheduled in TM10 by DCI format 1A, CRS-based PDSCH with port-0 or TxD should be used for non-MBSFN subframe. For MBSFN subframe, ePDCCH with port 7 can be used with QCL assumption with serving cell CRS UE, rate matching around serving cell CRS and default NZP and ZP CSI-RS.  
Proposal #5: For PDSCH scheduled in TM10 by DCI format 1A, the starting symbols follows the serving cell PCFICH if format 1A is carried in PDCCH, or the starting symbol configured for the ePDCCH set that carries the format 1A. 
5. Conclusion 
This contribution captures our views on remaining issues in DCI format 2D design.
Proposal #1: Define two new bits for “PQI” (PDSCH RE Mapping and Quasi-Co-Location Indicator) in DCI format 2D. 

Proposal #2: The use case is unclear for supporting CIF to cross-carrier control a CoMP-capable carrier. But even if cross carrier scheduling for TM10 DCI format 2D is needed (i.e., with CIF in format 2D sent from PDCCH), it is still more straightforward to define two bits “PQI” in format 2D. 

Proposal #3: UE should always follow the PDSCH starting symbol as indicated in DCI format 2D in TM10. In case of overlap between PDSCH and PDCCH region, it is up to UE implementation in terms of the handling of any overlap (i.e., unspecified behavior).
Proposal #4: For PDSCH scheduled in TM10 by DCI format 1A, CRS-based PDSCH with port-0 or TxD should be used for non-MBSFN subframe. For MBSFN subframe, ePDCCH with port 7 can be used with QCL assumption with serving cell CRS UE, rate matching around serving cell CRS and default NZP and ZP CSI-RS.  

Proposal #5: For PDSCH scheduled in TM10 by DCI format 1A, the starting symbols follows the serving cell PCFICH if format 1A is carried in PDCCH, or the starting symbol configured for the ePDCCH set that carries the format 1A. 
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