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1. Introduction
In RAN1#70bis meeting, a WF on PDSCH mapping on IMR REs [1] is presented and discussed. After intensive discussion, the following agreements and FFS points are captured in Chairman’s notes [2]:
	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


The first main bullet of the above agreement addresses that a Rel-11 UE can be configured with multiple ZP CSI-RS configurations, irrespective of the UE’s capability regarding supported maximum number of CSI processes. And for DCI format 2D, the applicable ZP CSI-RS resource among all the configured ZP CSI-RS resource(s) in a given subframe is indicated by the PQI (PDSCH RE Mapping and Quasi-Co-Location Indicator) field in the DCI, as shown in the second main bullet including its sub-bullets.
The remaining FFS point is about whether all configured ZP CSI-RS configurations must cover the configured IMRs for a UE or not in a given subframe. In this contribution, we discuss this remaining FFS issue on the PDSCH RE mapping in relation to ZP CSI-RS and IMRs.
2. Discussion
A Rel-11 UE can be configured with multiple IMRs (up to 3 IMRs). These IMRs have their own resource configuration, periodicity and subframe offset.  In a given subframe where PDSCH is scheduled to a UE, some or all of the configured IMRs for the UE may also exist on the subframe. It is illustrated in Figure 1 (for a UE configured with 2 IMRs), showing a PRB pair on which IMR1 is covered by the applicable ZP CSI-RS resource indicated by PQI in the given subframe, and the other IMR2 is not covered by the ZP CSI-RS resource. 
On IMR1, TP1 mutes and TP2 transmits data, e.g., to other UE. This IMR1 is used for UE1 to calculate CQI assumed for TP1’s PDSCH transmission as DPS. 
On IMR2, TP2 mutes and TP1 transmits data, e.g., to UE1.  This IMR2 is used for UE1 to calculate CQI assumed for TP2’s PDSCH transmission as DPS.
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Figure 1. An example of a ZP CSI-RS resource indicated by PQI, which covers only IMR1 in a subframe.
As illustrated in Figure 1, the PDSCH scheduled to UE1 in this given subframe is mapped even on IMR2, since IMR2 is not covered by the applicable ZP CSI-RS resource indicated by PQI (Note IMR2 is included within one of the multiple ZP CSI-RS resource configured to the UE1). This is natural and desirable in terms of resource utilization, and that’s why the signaling of ZP CSI-RS for PDSCH rate-matching in the DCI is introduced in order not to always rate-match all of the possible ZP CSI-RS resources. 
In other words, the network can indicate the essential REs to be rate matched, which is illustrated in Figure 1 where only IMR1 is included by the ZP CSI-RS resource. Thus, the UE is not expected to rate-match IMRs unless it is included in the indicated ZP CSI-RS by PQI for DCI 2D. Summarizing, all configured ZP CSI-RS configurations should not necessarily cover all of the IMRs configured for a UE.
Observation 1:  The agreed optimization by the dynamic indication of one applicable ZP CSI-RS by PQI in DCI 2D would lose the benefits if all configured ZP CSI-RS configurations must cover all the configured IMRs for a UE.
If RAN1 decided that all configured ZP CSI-RS configurations must cover all the configured IMRs for a UE, PDSCH mapping like the Figure 1 would be impossible, and the ZP CSI-RS configuration should be changed to cover IMR2 as well.  It means the scheduled PDSCH for UE1 could not be mapped on IMR2 since the ZP CSI-RS is now covering IMR2.  In this case, to make the correct interference environment on IMR2 (for which TP2 should mute and TP1 should transmit “any data”), the TP1 should at least transmit some “garbage signals” on IMR2 to make the correct interference environment.  So, in order not to always waste the REs (e.g., the REs on IMR2 in this example), it is desirable that the “any data” may be a part of the scheduled PDSCH for the UE1.  In the example of Figure 1, the number of wasted REs on IMR2 is 4 (since one IMR corresponds to 4 REs) per PRB. For the case of UE1 configured with 3 IMRs, the additionally configured IMR3 may not also be used as a part of PDSCH transmitted from TP1 when it is not covered by the ZP CSI-RS resource.  Thus, if this is the case, the number of wasted REs would be 8 REs per PRB, which is non-negligible loss in resource utilization efficiency.
Proposal 1:  PDSCH RE mapping is unaffected by the configured IMRs, when scheduled by DCI format 2D or 1A.
· i.e., in a given subframe, configured IMR(s) may not be covered by the applicable ZP CSI-RS resource, in which 
· the PDSCH rate matching is only performed according to the applicable ZP CSI-RS resource, thus the scheduled PDSCH may be mapped on the IMR(s).
3. Conclusion
In this contribution we discussed the remaining FFS point on PDSCH RE mapping in relation to ZP CSI-RS resources and IMRs. The following observation and proposal were given based on the discussion:
Observation 1:  The agreed optimization by the dynamic indication of one applicable ZP CSI-RS by PQI in DCI 2D would lose the benefits if all configured ZP CSI-RS configurations must cover all the configured IMRs for a UE.

Proposal 1:  PDSCH RE mapping is unaffected by the configured IMRs, when scheduled by DCI format 2D or 1A.
· i.e., in a given subframe, configured IMR(s) may not be covered by the applicable ZP CSI-RS resource, in which 
· the PDSCH rate matching is only performed according to the applicable ZP CSI-RS resource, thus the scheduled PDSCH may be mapped on the IMR(s).
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