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1. Introduction
In Rel-11, IMR is introduced for interference measurement of CoMP UEs. An IMR configuration should be covered by at least one ZP CSI-RS configuration for the UE. In the RAN1#70bis meeting, multiple ZP CSI-RS configurations were also agreed for PDSCH rate-matching. The application of ZP CSI-RS configurations was discussed in that meeting with the following agreements:
Agreement:

· Irrespective of the UE’s capability in terms of number of supported CSI processes, more than one ZP CSI-RS configuration can be configured for a Rel-11 UE

· In a given subframe, one of the configured ZP CSI-RS configurations (except possibly in the case marked * below) is applied for PDSCH rate matching

· When scheduled by DCI Format 2D/C in TM10, which of the configured ZP CSI-RS configurations is applied for PDSCH rate matching in a given subframe is indicated by DCI

· FFS whether:

· all configured ZP CSI-RS configurations must cover the configured IMRs for a UE, or

· *: if in a given subframe the configured IMR is not covered by the applicable ZP CSI-RS resource, 

· the PDSCH rate matching is performed according to one or more ZP-CSI-RS resource(s) and/or the IMR

· 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.
There are still some open issues on the relationship between ZP CSI-RS configurations and IMRs, and also the corresponding behaviour of PDSCH rate-matching. These issues are discussed in this contribution.
2. Discussion
To obtain different types of interference for CQI estimation, multiple CSI processes can be configured with different IMRs. For a cell edge UE, multiple IMRs can be used to measure the interference outside one or more TPs in the cooperating set. For one IMR, different configuration methods and different implementations can be performed in eNB for UEs to measure the interference.

By scheduling appropriate PDSCH transmission on IMR, UE can measure the interference based on actual interference signal. An example is shown in Figure 1, where IMR1 is used to measure the interference outside TP1, and IMR2 is used to measure the interference outside TP2. For UE2 and UE3, IMR1 and IMR2 are separately configured to measure the interference outside its serving TP. For UE1, an edge UE supporting DPS between TP1 and TP2, both IMR1 and IMR2 should be configured to measure the interference with transmission assumption from each TP. When the current transmission point is TP1 for UE1, IMR1 should be muted to avoid measuring unintended interference for serving UEs of TP1, e.g. UE2. Since the signal from TP1 is the interference for UEs in TP2, PDSCH should be transmitted to UE1 in the REs of IMR2 for proper interference measurement of serving UEs of TP2, e.g. UE3. Similarly, IMR2 should be muted and IMR1 should not be muted if the current transmission point is TP2. The UE behaviours of UE1 are summarized in Table 1. 
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Figure 1 Different IMR configurations for different types of UE

Table 1 RE mapping of UE1 with different PDSCH transmission points
	Transmission point
	TP1
	TP2

	IMR1
	Muting
	Data

	IMR2
	Data
	Muting


With this mechanism, the interference measured by a UE in one IMR comes from the actual DL signal of other interference TPs. For the UEs with different serving TPs to measure the expected interference, the case that an IMR is not covered by the ZP CSI-RS configuration applied for rate-matching of a UE should be allowed when different PDSCH transmission TPs are selected for the UE. 
Another mechanism is for eNB to perform PDSCH rate-matching around all IMRs configured for a UE, and then transmit an “emulated interference signal” in IMR resources within the PDSCH bandwidth to emulate the actual interference from the TP. All UEs can measure the interference based on the emulated signal which reflects the statistical interference property from the TP. For this type of measurement, all IMRs needs to be covered by any of the ZP CSI-RS configurations, or the PDSCH rate-matching should be performed around both ZP CSI-RS and IMRs. The accuracy of interference measurement relies mainly on eNB implementation.
It is difficult to judge which mechanism can provide better performance without reliable simulation results. For the former mechanism, more PDSCH REs are usable, but the interference measurement of a UE on its PDSCH region may be a problem. For the latter mechanism, fewer REs may be used for PDSCH transmission and some requirement on eNB implementation is needed. It would be better for eNB to decide which mechanism shall be used for interference measurement. Therefore, it is recommended that whether an IMR needs to be covered by some or all of the ZP CSI-RS configurations can be an eNB implementation. 
In addition, the latter mechanism can be easily achieved via proper IMR configuration and ZP CSI-RS configuration, e.g. IMR(s) to be covered by any of the ZP CSI-RS configurations. In this sense, a new PDSCH rate-matching behaviour is not needed to support PDSCH rate-matching according to both IMRs and ZP CSI-RS configuration, to avoid increasing the UE complexity. The PDSCH RE mapping should be performed according to the signaled ZP CSI-RS configuration without considering the IMR configurations. 
Proposal 1: An IMR configuration does not need to be covered by all of the ZP CSI-RS configurations.
Proposal 2: The rate-matching and RE mapping of PDSCH scheduled by a DCI format 2D is performed according to the ZP CSI-RS configuration indicated in the corresponding DCI format 2D, irrespective of the IMR configurations.
3. Conclusions

In this contribution, we provide our views on PDSCH rate-matching for ZP CSI-RS and/or IMR. To obtain accurate interference measurement for different types of UEs, it may be beneficial to allow eNB to decide whether one IMR needs to be covered by some or all of the ZP CSI-RS configurations. The RE mapping shall follow the ZP CSI-RS configuration but not the IMR configuration, which is the same as Rel-10. 
Proposal 1: An IMR configuration does not need to be covered by all of the ZP CSI-RS configurations.
Proposal 2: The rate-matching and RE mapping of PDSCH scheduled by a DCI format 2D is performed according to the ZP CSI-RS configuration indicated in the corresponding DCI format 2D, irrespective of the IMR configurations.
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