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Introduction
In RAN1 #85, a dynamic on/off based CSI-RS transmission scheme (either aperiodic CSI-RS or activation/deactivation of CSI-RS) has been agreed for Class B eMIMO-Type to reduce CSI-RS overhead and multiplexing capacity. The following captured the agreements related to dynamic on/off based CSI-RS transmission schemes [1]:
Agreement:

· Scheme 1: Aperiodic NZP CSI-RS resource is supported in Rel-14 for Class B eMIMO-Type, where

· Only PUSCH based A-CSI reporting is supported.

· A new aperiodic CSI-RS resource allocation/configuration is defined

· Without Subframe_config
· Aperiodic CSI-RS transmission instance is indicated by UL-related DCI transmitted on a control channel with a CSI request field:

· Aperiodic CSI-RS transmission is in the same DL subframe as the associated UL-related DCI

· FFS whether or not the UE may not assume more than one aperiodic NZP CSI-RS resource. If more than one resource is allowed, FFS the signaling details

· FFS the number of bits for the CSI request field

· The control channel can be PDCCH or EPDCCH. FFS whether or not the case of EPDCCH can be precluded or with some restrictions/relaxations

· FFS whether or not periodic CSI-RS can be additionally configured

· Scheme 2: For Class B eMIMO-Type, the following CSI-RS resource configuration mechanism is supported 

· A UE receives an activation/release trigger containing a choice from multiple higher-layer-configured NZP CSI-RS resources for a given CSI process

· Each NZP CSI-RS resource can be either periodic or, aperiodic CSI-RS resource (if scheme 1 is supported)

· Details of the activation/release trigger (including the set of NZP CSI-RS resource configuration parameters) are FFS

· For an activation trigger received in subframe n, the transmission of the associated NZP CSI-RS resource will start no earlier than subframe n+X where X>0

· For a release trigger received in subframe n, the transmission of the associated NZP CSI-RS resource will stop after subframe n+Y where Y>0

· FFS the impact of multi-shot configuration, if supported

· FFS whether or not there are any significant issues regarding the potential misalignment about activation and/or release between eNB and UE, and if so, how to address them

· FFS whether or not to further enhance rate matching for PDSCH, particularly whether or not aperiodic NZP CSI-RS will not have impact on PDSCH RE mapping

· FFS the QCL details

· Down-selection between scheme 1 and scheme 2 (if any) to be discussed in RAN1#86

In this contribution, we discuss on the impacts from the aperiodic CSI-RS for other downlink channel transmissions in the same subframe and potential solutions to address the collision issues.
2
Discussion
The periodic CSI-RS (P-CSI-RS) has been configured via a higher layer signaling and the REs occupied by the P-CSI-RS have been rate-matched around for the downlink channels transmitted in a PDSCH region. The collision impact between CSI-RS and other downlink channels (e.g., PDSCH and EPDCCH) have been extensively studied during Rel-10/11 and RAN1 concluded to support rate-matching of the REs to minimize the performance degradation from the collision.

The aperiodic CSI-RS (A-CSI-RS) may have a same impact as P-CSI-RS for the downlink transmissions as the same reuse patterns are used. Hence, it seems to be straightforward to have a same behavior to handle the CSI-RS for a downlink transmission irrespective of P-CSI-RS or A-CSI-RS.
Proposal-1: REs used for A-CSI-RS are rate-matched around for other downlink channels (e.g., PDSCH and EPDCCH) as similar to P-CSI-RS
As agreed, the A-CSI-RS will be used for Class-B eMIMO Type which supports a UE-specific beamformed CSI-RS. In order not to limit the scheduling flexibility of A-CSI-RS transmission for multiple UEs, more than one A-CSI-RS transmission should be supported as discussed in the companion contribution [2]. Considering that multiple A-CSI-RSs can be transmitted in the same subframe, a UE that is scheduled to receive a PDSCH or configured to monitor EPDCCH in the subframe may need to know the A-CSI-RSs configurations presented in the subframes to rate-match around the REs.
Therefore, regardless of A-CSI triggering, the one or more A-CSI-RSs presented in a subframe can be indicated to UEs so that a UE can rate-match around the REs occupied by one or more A-CSI-RSs for any downlink signal reception. To indicate the one or more A-CSI-RSs presented in a subframe for a rate-matching purpose, a common DCI which may be monitored in a common search space can be used so that the downlink control signaling overhead can be reduced.
Proposal-2: a common DCI is used to indicate a set of A-CSI-RSs used in the subframe for the rate-matching purpose 

Within a set of A-CSI-RS presented which may be indicated in a common DCI, one or more A-CSI-RSs which corresponds to the triggered CSI reporting can be indicated in the associated uplink grant. For example, when a UE is triggered for A-CSI reporting, the corresponding one or more A-CSI-RSs within the set of A-CSI-RS presented can be indicated in the same DCI. By using dynamic indication of corresponding A-CSI-RS, blocking rate of UE-specific A-CSI-RS transmission can be reduced as it can increase the scheduling flexibility of A-CSI-RS transmission.
Proposal-3: a UE-specific A-CSI-RS for A-CSI reporting is indicated in the uplink grant
The EPDCCH has been transmitted in a PDSCH region and the REs configured for CSI-RS has been rate-matched around for EPDCCH reception. So far, CSI-RS has been considered as unavailable REs, thus it is excluded from the available RE counting. Note that the number of available REs for EPDCCH (nEPDCCH) determines a set of EPDCCH aggregation levels to monitor in a subframe in order to guarantee the coverage of EPDCCH which is different from PDCCH. For example, if nEPDCCH <104 in a normal subframe, the ECCE aggregation level sets are based on {2, 4, 8, 16} for localized transmission, otherwise {1, 2, 4, 8} may be used.

Considering that the presence of A-CSI-RS is indicated dynamically in each subframe, the erroneous detection of the A-CSI-RS presence indication may result in failure of EPDCCH reception as there could be mismatch between eNB and UE for the ECCE aggregation set. Therefore, to resolve this issue, although the REs for A-CSI-RS rate-matched around the REs for A-CSI-RS, it can be counted as available REs for EPDCCH aggregation level set determination.
Proposal-4: the REs for A-CSI-RS are counted as available REs for EPDCCH aggregation level set determination
3
Summary
In this contribution, we discussed on the impact of collision between A-CSI-RS and other downlink channels and rate-matching as a potential solution as same as P-CSI-RS. Based on discussions and observations, we propose the following:
Proposal-1: REs used for A-CSI-RS are rate-matched around for other downlink channels (e.g., PDSCH and EPDCCH) as similar to P-CSI-RS

Proposal-2: a common DCI is used to indicate a set of A-CSI-RSs used in the subframe for the rate-matching purpose 

Proposal-3: a UE-specific A-CSI-RS for A-CSI reporting is indicated in the uplink grant

Proposal-4: the REs for A-CSI-RS are counted as available REs for EPDCCH aggregation level set determination
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