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1. Introduction
In RAN1 #70bis [1], there was a lot discussion on 

· Whether the IMR is within one or more configured ZP CSI-RS

· Whether rate matching should be performed on IMR 

This contribution captures our views on the above two aspects. 
2. Discussion
In the chairman notes, it was clearly captured that 
It is already agreed that configured IMRs for a UE are covered by ZP-CSI-RS configuration. Therefore the PDSCH rate matching / RE mapping is determined only by the ZP-CSI-RS configuration. 

Agreement: Include in the specification, and inform RAN2, that the UE is not expected to receive (or the higher layer signalling does not allow the UE to receive) an IMR configuration which is not covered by one (or more – FFS) ZP-CSI-RS configuration for the UE

Note: Need to review this after concluding on question of dynamic ZP-CSI-RS. 

Hence the question is whether IMR is covered by one or more  ZP-CSI-RS configurations, as also stated in the FFS below:

· 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

Background observations:

· JT in MBSFN subframe, or JT in scenario 4: can configure a single ZP-CSI-RS configuration across all the cooperating TPs

· DPS: need to rate match around 1 ZP-CSI-RS configuration in a given subframe, which changes dynamically

We use a figure below to illustrate an example:
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Figure 1. ZP CSIRS and IMR configuration
We note the following in the above example:
· Each TP has four antennas for a 4-port NZP CSI-RS configuration

· There are two ZP CSI-RS configurations for each TP, one noted as “ZP/IMR-1” where muting on each other’s NZP CS-RS for improved channel estimation, and  the other one noted as “ZP/IMR-2”

· “ZP/IMR-1” could be configured as  IMR in a CSI process, in which case the CSI hypothesis is to count the other TP as interference 
· “ZP/IMR-2” within TP1, which is also a ZP CSI-RS, can also be configured as IMR in another CSI process. Together with the configuration of the same resources as “ZP/IMR-2” in TP2, the UE can measure the interference out of TP1 &2 (i.e., corresponding to transmission with other TP muting). 
Proposal #1: Clarify that IMR must be covered by a valid ZP CSI-RS configuration since it was agreed that IMR has also 4 REs. 
As to rate matching, it seems that the UE needs to rate match around all NZP and ZP CSI-RS configured to the UE.  Let denote UE1 and UE2 as the UEs under serving cell TP1 and TP2 respectively. When UE1, which is configured with 1 NZP and 2 ZP CSI-RS, receives from its serving cell TP1, it needs to rate match both ZP/IMR-1 and ZP/IMR-2. When UE1 receives PDSCH from TP2 in a subframe in DPS, it clearly needs to rate match around NZP CSI-RS of TP2 as indicated by the DCI format 2D, as well as “ZP/IMR-1” of TP2 which can also be indicated in the DCI dynamically. UE-1 will not be able to know ZP/IMR-2 configured for other UEs served by TP2. But if UE1 does rate matching around ZP/IMR-2 of TP1, which happen to aligned the fact that TP2 does not transmit on its ZP/IMR-2. 

In case TP2 does not configure ZP/IMR-2 (dashed box) as IMR for any UE, it will transmit to UE1 with data during DPS. In this case, UE1 should still measure interference on its configured ZP/IMR-2 by TP1, but the interference is actually the transmission from TP2 to itself. That is actually the intended behavior because UE1 should count TP2’s transmission as interference even the transmission is for itself. Now if we previously define the correct behavior as UE should always rate match around all configured NZP and ZP CSI-RS, there is clearly a contradiction in this case. But we noticed that there is no additional value of configuring ZP/IMR-2 by TP1 for UE1 in the first place, because ZP/IMR-1 serves the same purpose of interference measurement. But if ZP/IMR-2 was configured to UE1, it should rate match around ZP/IMR-2 because a UE will typically not count transmission to itself as interference. With this UE behavior, TP2 should rate match around its ZP/IMR-2 when transmitting to UE1, but not to other UEs that does not have ZP/IMR-2 configured. Note that TP2 should know UE1’s NZP and ZP configuration.

Proposal #2: Clarify that UE should always rate match around all of its ZP CSI-RS configurations. eNB should know a UE’s ZP CSI-RS configurations when transmitting PDSCH to it and perform rate matching around the UE’s ZP CSI-RS configuration.  

3. Conclusion 
This contribution captures our views on whether the IMR is within one or more configured ZP CSI-RS and whether rate matching should be performed on IMR.
Proposal #1: Clarify that IMR must be covered by a valid ZP CSI-RS configuration since it was agreed that IMR has also 4 REs. 

Proposal #2: Clarify that UE should always rate match around all of its ZP CSI-RS configurations. eNB should know a UE’s ZP CSI-RS configurations when transmitting PDSCH to it and perform rate matching around the UE’s ZP CSI-RS configuration.  
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