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1 Introduction

In the RAN1 #78 meeting, the following design of DRS-CSI-RS was reached [1]:
· Following values are supported, but note that RAN4 can add/remove values
· The DMTC periodicity is configurable at least to 40 ms, 80 ms, or 160 ms
· The duration of DRS occasion is the same for all cells on one frequency
· Duration of DRS occasion
· FDD and TDD: duration can be in the range of 1 and 5 subframes and is signaled per frequency to UEs
· RAN1 recommends RAN2 to prepare the maximum 5 values for FDD and 4 values for TDD for duration of DRS occasion
· RAN4 can limit combinations of duration, period, and BW among above configurations
In addition, it was agreed that,
· For serving cell and for PDSCH/EPDCCH rate matching:

· A UE can be semi-statically configured with up to 5 ZP-CSI-RS configurations for FDD and TDD only for rate matching in relation to the DRS

· Different ZP-CSI-RS configurations can correspond to different subframes within a DRS occasion
In this contribution, we clarify the details of rate-matching with respect to the configured ZP-CSI-RS.
2 Rate matching corresponding to CSI-RS as DRS

The main benefit of CSI-RS as DRS is the ICIC capability brought by muting. To also alleviate the impact on PDSCH transmissions, it is preferred that rate matching around CSI-RS as DRS can be performed. Similar to current mechanisms, this can be achieved by configuring zero-power CSI-RS for UEs in the cell. One ZP CSI-RS resource configuration allows to rate-match around up to 40 REs/PRB in one subframe, with a configured subframe offset and period (5, 10, 20, 40 or 80 ms).
Up to Rel-12, the following mechanisms have been defined for ZP CSI-RS:

· A UE operating in TM 1-9 can be configured with one ZP-CSI-RS resource configuration. The UE should assume PDSCH RE mapping avoids the REs corresponding to the ZP-CSI-RS.
· For a UE operating in TM10, up to four sets of “PDSCH resource mapping parameters” can be configured by higher layer. Each set includes one CSI-RS-ConfigZP-r11.
· If PDSCH transmission is scheduled by DCI format 2D, then the 2-bit QCL indicator field in DCI is used to dynamically select one set of the parameters for PDSCH rate matching.

· If PDSCH transmission is scheduled by DCI format 1A, then one of the four sets of parameters is used for PDSCH rate matching.

· If PDSCH transmission is based on antenna port 0 – 3, the UE determines the PDSCH RE mapping using the lowest indexed zero-power CSI-RS resource.

· If PDSCH transmission is based on antenna port 7, the UE determines the PDSCH RE mapping according to parameter set 1 of the configured parameter sets.
In summary, PDSCH RE mapping is decided either dynamically (by DCI format 2D in TM10) or semi-statically (TM 1-9 and TM10 with DCI format 1A). Supporting dynamic RE mapping is mainly motivated by dynamic point selection operation in CoMP. The transmission of CSI-RS as DRS is semi-static; thus it is not necessary to support dynamic selection for PDSCH RE mapping around DRS.
Observation 1: there is no need for dynamic signaling for PDSCH/EPDCCH rate matching around the CSI-RS of the DRS.
Since CSI-RS as DRS can be transmitted on consecutive subframes of a DRS occasion, and since one CSI-RS-ConfigZP-r11 can only cover one subframe periodically with a minimum period of 5 ms, RAN1 agreed that a UE can be semi-statically configured with up to 5 ZP-CSI-RS configurations for FDD and TDD only for rate matching in relation to the DRS, and that different ZP-CSI-RS configurations can correspond to different subframes within a DRS occasion.

A UE operating in TM1-9 still needs the legacy semi-static ZP CSI-RS for rate-matching around CSI-RS used for CSI measurements by neighbour cells. Likewise, a UE operating in TM10 still needs the four CSI-RS-ConfigZP-r11for rate-matching around CSI-RS used for CSI measurements by TPs in the CoMP measurement set. In both cases, the minimum period can be 5 ms to match the period of the NZP CSI-RS. Since the minimum period of the DMTC is 40 ms, it is not practical to reuse the existing ZP CSI-RS of Rel-10 and Rel-11 for signaling rate matching around the CSI-RS of the DRS.
Observation 2: the 5 ZP-CSI-RS configurations for rate matching in relation to the DRS should be distinct from the Rel-10 and Rel-11 ZP CSI-RS configurations used for TM1-10.
The maximum period of the DMTC is 160 ms, while the maximum period of CSI-RS is 80 ms. Thus when the maximum period of the DMTC is configured for a UE on a serving cell, the ZP CSI-RS configuration for rate matching around the CSI-RS in the DRS will tell the UE to also rate match outside DRS occasions. While this ZP CSI-RS creates some small overhead, it increases neither interference nor power consumption. For practical reasons, the network may voluntarily choose to signal rate matching for the UE more often than the configured DMTC period, for example if a cell needs to transmit DRS alternatively for UEs taking intra-frequency measurements and for UEs taking inter-frequency measurements.
Thus, the mismatch of the maximum period of DMTC and ZP CSI-RS is not critical. If deemed useful, RAN2 could consider defining a default period for the ZP CSI-RS to match the period of the DMTC when the period of the ZP CSI-RS is not explicitly signaled (if only resourceConfigList is signaled for each of the 4 ZP CSI-RS configurations used for PDSCH/EPDCCH rate matching around DRS).

Observation 3: there is no need to introduce a new period of 160 ms for ZP CSI-RS. If deemed useful, RAN2 could consider defining a default period for the ZP CSI-RS to match the period of the DMTC when the period of the ZP CSI-RS is not explicitly signaled (if only resourceConfigList is signaled for each of the 4 ZP CSI-RS configurations used for PDSCH/EPDCCH rate matching around DRS).
3 Conclusions
In this contribution, we clarified the details of rate-matching of PDSCH/EPDCCH around the CSI-RS in the DRS with respect to the configured ZP-CSI-RS. The following observations were made:
Observation 1: there is no need for dynamic signaling for PDSCH/EPDCCH rate matching around the CSI-RS of the DRS.
Observation 2: the 5 ZP-CSI-RS configurations for rate matching in relation to the DRS should be distinct from the Rel-10 and Rel-11 ZP CSI-RS configurations used for TM1-10.
Observation 3: there is no need to introduce a new period of 160 ms for ZP CSI-RS. If deemed useful, RAN2 could consider defining a default period for the ZP CSI-RS to match the period of the DMTC when the period of the ZP CSI-RS is not explicitly signaled (if only resourceConfigList is signaled for each of the 4 ZP CSI-RS configurations used for PDSCH/EPDCCH rate matching around DRS).
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