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1. Introduction

In RAN1#70bis meeting, a few issues regarding fallback transmission scheme for PDSCH scheduled by DCI format 1A and corresponding QCL behavior was discussed. There were two WFs presented, showing different views as follows:
Proposal 1[1]:

· PDSCH scheduled by PDCCH DCI format 1A in TM10 is demodulated (same as TM9) on

· Non-MBSFN subframes: port 0 or transmit diversity

· MBSFN subframes:          port 7

· PDSCH DMRS received by PDCCH DCI 1A with MBSFN subframes may be assumed as quasi co-located with DL serving-cell CRS wrt {Doppler shift, Doppler spread, Average delay, delay spread}

Proposal 2 [2]:
· Quasi co-location behavior B applies to a PDSCH scheduled by DCI format 1A in TM10:

· The UE may assume quasi co-location between the DMRS and a semi-statically signaled CSI-RS resource index if PDSCH is demodulated by DMRS.

· PDSCH mapping for all the PRBs of a PDSCH scheduled in TM10 by DCI format 1A:

· PDSCH mapping follows the Rel-8 mapping around the serving cell’s CRS.

· PDSCH is mapped around the default ZP CSI-RS configuration of the UE.

· Transmission scheme for a PDSCH scheduled by DCI format 1A:

· CSS: TxD and port 0

· UESS normal subframe: port 7

· UESS MBSFN subframe: port 7
In this contribution, we continue discussion on the fallback transmission scheme for PDSCH by DCI format 1A and corresponding QCL behavior.
2. Discussion

When it comes to determining transmission scheme for a PDSCH scheduled by DCI format 1A in TM 10, a main purpose of introducing DCI format 1A needs to be taken into account. Obviously, eNB configures DCI format 1A to guarantee stable data transmission during the period of RRC reconfiguration such as transmission mode switching, CoMP measurement set reconfiguration, or other RRC parameters updates. For example, when transmission mode of a UE is configured to switch from TM 10 to TM 9 by RRC signalling there could be TM mismatch between eNB and the UE until eNB receives RRCConnectionReconfigurationComplete message, which is used to confirm the successful completion of an RRC connection reconfiguration. During this ambiguous period, in order to enable the UE to decode a PDSCH by DCI format 1A successfully, the transmission scheme for the PDSCH needs to be consistent in TM 9 and in TM 10. Therefore, we propose to keep the same transmission scheme for PDSCH scheduled by PDCCH DCI format 1A in TM10 as in TM9.

On the other hand, the fallback transmission scheme proposed in [2] cannot guarantee stable data transmission during the period of transmission mode switching in a normal subframe. In other words, if PDSCH by DCI format 1A is demodulated on port 7 in a normal subframe, then the UE could fail to decode the PDSCH during this period of TM mismatch because fallback transmission scheme in TM 10 is different than TM 9. It could be avoided by restricting DCI format 1A transmission to CSS but this solution is not desirable due to the significant restriction on PDCCH scheduling. Furthermore, DMRS based demodulation in normal subframe may lead to losing fallback transmission robustness for which dense CRS resources cannot be utilized.  Therefore, we propose not to introduce port 7 transmission as fallback transmission scheme for PDSCH scheduled by DCI format 1A in normal subframe but to keep the consistency of fallback transmission in TM10 as in TM9.
Proposal 1: In TM10, fallback transmission scheme for PDSCH scheduled by PDCCH DCI format 1A should be the same as that in TM9. 

When DCI format 1A is configured in TM10, QCL (quasi co-location) behavior of port 7 should be decided based on the agreement in RAN1#70 meeting that DMRS scrambling seed is PCI when PDSCH is scheduled by DCI format 1A. Therefore, rather than assuming QCL behavior between CSI-RS and DMRS, it is natural to assume QCL behavior between CRS and DMRS, both of which are generated based on PCI. 
Having QCL behavior B for the fallback transmission scheme in TM10 has some drawbacks. First of all, assuming QCL behavior B(QCL assumption between CSI-RS and DMRS port7) involves serious mismatch between eNB and the UE when a quasi co-located CSI-RS is reconfigured by RRC signalling. For example, if CoMP measurement set is re-identified by RRC signalling, mismatch about which CSI-RS is assumed as quasi co-located with port 7 can occur between eNB and the UE. That is because eNB is not able to know exactly when the new CoMP measurement set is applied to the UE until eNB receives a reconfiguration-complete message corresponding to the RRC signalling. In this case, the DMRS decoding performance must be significantly degraded as the UE assumes QCL behavior between the DMRS and a wrong CSI-RS. The problem can be prevented if the eNB restricts DCI format 1A transmission in TM10 to CSS, but it causes significant restriction on PDCCH scheduling.

In addition, due to the assumption of QCL behavior B, a UE has to use CSI-RS with lower density than CRS to estimate large-scale channel properties at the expense of fallback transmission robustness. Moreover, we do not see a benefit of assuming QCL behavior B for fallback transmission scheme even in CoMP scenario 4. Even if in scenario 4 QCL behavior B is assumed and a specific TP transmits its PDSCH on port 7 scheduled by DCI format 1A, other TPs sharing the same cell id still cannot reuse port 7 because DMRS scrambling seed is always PCI in this case. In other words, a spatial reuse gain cannot be obtained under the assumption of QCL behavior B as well, since all the UEs should generate DMRS sequence with PCI and only on port 7 when scheduled by DCI format 1A in TM10.
Summarizing, there is no need to change the fallback mechanism in TM10 different from TM9 based on the identified observations, unless visible gains are shown for the proposed new fallback mechanism [2].
Proposal 2: PDSCH DMRS received by PDCCH DCI 1A with MBSFN subframes may be assumed as quasi co-located with DL serving-cell CRS wrt {Doppler shift, Doppler spread, Average delay, delay spread}

According to the discussions above, PQI field is not needed in DCI format 1A in TM10 in that the scheduled PDSCH by DCI 1A is a non-CoMP transmission from serving-cell. In addition, note that the applicable ZP CSI-RS for DCI 1A case has already agreed to be semi-statically set as shown below, thus the PQI field is not necessary for DCI format 1A.

Agreement:

· One ZP CSI-RS configuration is identified by higher layer signalling as the ZP-CSI-RS configuration that the UE assumes for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10

· If only one ZP CSI-RS configuration is configured for the UE, it is assumed by the UE for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10

Proposal 3: PQI is not introduced into DCI format 1A in TM10.
3. Conclusion
This contribution discussed the issues regarding fallback transmission scheme for PDSCH scheduled by DCI format 1A and corresponding QCL behavior. The following proposals were made based on the discussion: 

Proposal 1: In TM10, fallback transmission scheme for PDSCH scheduled by PDCCH DCI format 1A should be the same as that in TM9. 

Proposal 2: PDSCH DMRS received by PDCCH DCI 1A with MBSFN subframes may be assumed as quasi co-located with DL serving-cell CRS wrt {Doppler shift, Doppler spread, Average delay, delay spread}
Proposal 3: PQI is not introduced into DCI format 1A in TM10.
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