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1 Introduction

It was decided at RAN1#70 to introduce transmission mode 10 for CoMP, such that if any new DCI signaling is needed for CoMP, use a new DCI format based on Format 2C; otherwise use Format 2C. In TM10, the UE monitors the above DCI format and Format 1A. The transmission scheme for a PDSCH scheduled by DCI format 1A needs to be defined. The detailed features of TM10 also need to be finalized. This contribution provides proposals for completing the specification of TM10.
2 Fallback scheme for TM10
The fallback transmission scheme scheduled by DCI format 1A in Rel-8/9 relies on demodulation over CRS port 0 or multiple CRS ports in case of TxD. In Rel-10, this principle was kept for a PDSCH scheduled in a normal subframe, while demodulation is based on DMRS port 7 in MBSFN subframes.
RAN1 has agreed that CSI feedback in TM10 relies on configured CSI-RS whether or not RI/PMI reporting is configured for a CSI process. Demodulation is based on DMRS when the UE receives a PDSCH scheduled by DCI format 2C (or its extension for TM10). It was also agreed at RAN1#70 that there is no change to the demodulation for a PDSCH scheduled by DCI format 1A in an MBSFN subframe. The remaining aspect is about the demodulation for a PDSCH scheduled by DCI format 1A in a normal subframe for a UE configured in TM10.

Candidate transmission schemes and associated demodulation reference signals are listed here:

· Single CRS port 0

· Multiple CRS ports (TxD)

· Single DMRS port 7

· Multiple DMRS ports (TxD)

· New DMRS matching the overhead and density of hypothetical CRS ports (TxD)

The first aspect to consider is the availability of CSI feedback for accurate link adaptation for the fallback transmission scheme. In general, the eNB will not receive CSI feedback that matches the fallback transmission scheme. Except for the case of feedback based on a single CSI-RS port and demodulation based on DMRS port 7 in MBSFN subframe, the CSI feedback when the UE is not configured to report RI/PMI is not relevant to an existing transmission scheme. Since a UE supports multiple CSI processes, the eNB can guarantee to configure one CSI process to provide feedback for transmission over antenna port 7.

Unless new demodulation reference signals are introduced for matching the overhead and density of the hypothetical CRS ports assumed by the UE for demodulation with CSI feedback based on multiple CSI-RS ports, there would be no transmission scheme matching the CSI feedback of the UE for more than one CSI-RS port. Considering the complexity of introducing new reference signals, the simplest way to provide a fallback transmission scheme based on an existing transmission scheme is to demodulate the PDSCH scheduled by DCI format 1A over DMRS port 7 in normal and MBSFN subframes.
The second aspect is about testability for the case where the UE reports CQI based on multiple CSI-RS assuming demodulation on hypothetical CRS ports. It was argued that a transmission scheme based on TxD scheduled by DCI format 1A in TM10 is a requirement for maintaining testability. It was also argued that the RAN4 performance requirements can rely on recorded channel realizations and feedback in order to avoid the need of having the assumed transmission scheme be available in the same transmission mode, and the test can be performed by configuring the UE in TM2. If RAN4 deems this approach feasible, then testability aspects would be covered without the need to support actual TxD transmission in TM10.
The third aspect is about future evolutions of the standard, especially considering a potential new carrier type where CRS are not available for demodulation. This would leave the choice between always using DMRS port 7 for any DCI format 1A assignment, or additionally defining new DMRS matching the overhead and density of hypothetical CRS ports for TxD. Following the same approach as in TM9, when CRS are not available for demodulation in a subframe, demodulation can rely on antenna port 7.
Considering the aspects above, it is proposed to define a single fallback transmission scheme for TM10:
Proposal 1: A PDSCH scheduled by DCI format 1A in TM10 is demodulated on antenna port 7 in any subframe.
3 Features of TM10
It was agreed following RAN1#70 that CSI feedback in TM10 is based on CSI-RS for all reporting modes with and without RI/PMI reporting, irrespective of the number of CSI-RS ports of the CSI-RS resource associated with the CSI process and irrespective of the number of CRS ports of the UE’s serving cell. As previously discussed [1], uncertainties remain about the quality of CSI measurements and demodulation based on CRS for CoMP, so it is proposed that CRS-based CSI measurements are not supported in TM10.
Proposal 2: CRS-based CSI measurements are not supported in TM10.
The Rel-10 non-zero-power CSI-RS resource cannot be configured as flexibly as the Rel-10 CSI-RS resources, since scrambling initialization is limited to the physical cell identity in Rel-10. It is clear that the agreement to limit the maximum size of the CoMP Measurement Set to three should not include the Rel-10 non-zero-power CSI-RS resource. Thus it would be preferable to separate the CoMP functionality to the TM9 functionality in terms of non-zero power CSI-RS configurations and IMRs. Note that zeroTxPowerCSI-RS-r10 is signaled separately from csi-RS-r10, and both are optionally signaled.
Proposal 3:  A CSI process cannot be associated with csi-RS-r10. The CoMP measurement set does not include the Rel-10 NZP CSI-RS.
4 Downlink DCI Format for TM10
PDSCH mapping and demodulation information needs to be added to the downlink DCI format that supports CoMP transmission. It was agreed that at least the frequency shift of the CRS ports that the UE should assumed for PDSCH rate matching need to be signaled to the UE. Signaling of the number of CRS ports (including 0 ports or MBSFN configuration) is also acknowledged as necessary by many companies.
In addition, signaling of the quasi-collocation assumption between the DMRS of the scheduled PDSCH and one CSI-RS resource was agreed to be supported. There are also discussions on the potential need to dynamically signal the zero-power CSI-RS configuration of the actual transmission point(s). All these information are related to the dynamic selection of the transmission point(s), and can therefore be combined in the same signaling bits, in association with RRC configuration of candidate transmission assumption, as analyzed in more details in a companion contribution [2].
Note that this signaling is necessary for CoMP operation, since at least the quasi-collocation assumption between CSI-RS and DMRS needs to be provided to the UE independently of the configuration of physical cell identities across the cooperating points. Since it was agreed at RAN1#70 that if any new DCI signalling is needed for CoMP, use a new DCI format based on Format 2C, we propose the following:
Proposal 4: DCI format 2D is introduced for TM10. The new downlink control signaling to support CoMP is always present in DCI format 2D for a UE configured in TM10.
5 Conclusions

This contribution provides an analysis of the fallback transmission scheme scheduled by DCI format 1A for a UE configured in TM10. Considering specification complexity, assuming that RAN4 can test the CSI feedback based on multiple CSI-RS ports and no RI/PMI reporting without a matching transmission scheme in the same transmission mode, the following is proposed:
Proposal 1: A PDSCH scheduled by DCI format 1A in TM10 is demodulated on antenna port 7 in any subframe.
An analysis of the desirable features of TM10 was also provided, leading to the following proposals:

Proposal 2: CRS-based CSI measurements are not supported in TM10.
Proposal 3:  A CSI process cannot be associated with csi-RS-r10. The CoMP measurement set does not include the Rel-10 NZP CSI-RS.
In relation to the CoMP measurement set, the following is proposed:

Proposal 3:  A CSI process cannot be associated with csi-RS-r10. The CoMP measurement set does not include the Rel-10 NZP CSI-RS.
Considering the need for new downlink control signaling for CoMP, the following is proposed:

Proposal 4: DCI format 2D is introduced for TM10. The new downlink control signaling to support CoMP is always present in DCI format 2D for a UE configured in TM10.
References

[1] R1-123106, “CoMP Transmission Mode”, Huawei, HiSilicon, RAN1#70.
[2] R1-124070, “Downlink control signaling for CoMP PDSCH”, Huawei, HiSilicon, RAN1#70bis.

