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1 Introduction

In RAN1 #70, the following agreement is made regarding the relationship between IMR and ZP CSI-RS configuration.
Agreement:

· IMR configuration: 

· Each IMR is configured independently with a R10 subframeConfig and a R10 resourceConfig, where resourceConfig is for 4 REs

· All the IMRs configured for one UE shall together use only REs which can be configured as a single R10 ZP CSI-RS resource configuration. 

The above agreement implies that the union of all IMRs is a subset of a single Rel-10 ZP CSI-RS configuration. It should be noted that Rel-10 ZP CSI-RS configuration includes multiple ZP CSI-RS resource but with only single periodicity and offset.

In RAN1 #70bis, further agreement is made:

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

This document discusses the above FFS issue.
2 Discussions
There are two approaches to handle PDSCH rate matching in Rel-11. The first approach is to keep same PDSCH rate matching as in Rel-10 (in one subframe); while the second approach is to allow additional PDSCH rate matching from Rel-10 (in one subframe), i.e., 
· Alt. 1 PDSCH rate matching is applied around single ZP CSI-RS configuration in one subframe

· Alt 1a. the ZP CSI-RS configuration must cover the configured IMR for a UE 

· Alt 1b. the ZP CSI-RS configuration must cover the configured IMR for a UE in the subframe
· Alt 1c. the ZP CSI-RS configuration may or may not cover the configured IMR for a UE in the subframe
· Alt. 2 Allow additional PDSCH rate matching than a single ZP CSI-RS configuration in one subframe
· Allow rate matching around either IMRs or more than one ZP CSI-RS
2.1 UE implementation perspective
PDSCH rate matching around ZP CSI-RS was discussed in Rel-10. The conclusion was to keep UE implementation simple, i.e., for a give UE, only single periodicity and offset (CSI-RS subframeConfig) is allowed for the ZP CSI-RS resource configuration (bitmap based). In our view, Rel-11 PDSCH rate matching should also keep UE implementation simple.
From UE implementation perspective, alt. 2 is not preferred because the UE behavior deviates from Rel-10 and causes more UE complexity. It is recommended to select among alt 1a/1b/1c. Section 2.2 discuss how to down-select among alt. 1a/1b/1c.
2.2 Flexible Operation perspective
In RAN1 #70bis, multiple ZP CSI-RS configurations can be configured for a UE. The main purpose is to cope with IMRs which may be configured with different periodicities. For example, two IMRs are configured with 5 ms and 10 ms periodicities, respectively. In such case, it is natural to have two ZP CSI-RS configurations, where configuration A includes IMRs with 10 ms and 5 ms, and configuration B includes IMRs with 5 ms only.
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Alt. 1a does not fit the above operation. Using alt. 1a, ZP CSI-RS configuration A and B must both cover IMR I and II. However in the above preferred operation, ZP CSI-RS configuration B does not cover IMR I with 10 ms periodicity. 

Alt. 1c would cause severe interference measurement performance degradation because some IMR is not rate matched. Example of alt. 1c is that ZP CSI-RS configuration A cover IMR I, while ZP CSI-RS configuration B cover IMR II. We do not see benefit of such configuration. 
In our view alt. 1b fit the above operation quite well. In the 0th and 5th subframe, ZP CSI-RS configuration A and B are applied for PDSCH rate matching, respectively. IMRs in the relevant subframes are properly applied for the rate matching as well.
Based on the discussion in section 2.1 and 2.1, we propose:

· PDSCH rate matching is applied around single ZP CSI-RS configuration in one subframe
· the ZP CSI-RS configuration must cover the configured IMR for a UE in the subframe
3 Spec change
There are several options to realize the above proposal in specification.
· Option 1. Realize in RAN1 specification
· UE is not expected to receive an IMR configuration that is not covered by the ZP CSI-RS configuration in the relevant subframe.
· Option 2. Realize in RAN2 specification
· Inform RAN2 the above proposal, ask RAN2 to specify the proposal
· Option 3. No spec impact (rely on proper eNB implementation)
· RAN1 specifies that UE rate match around one selected ZP CSI-RS configuration in one subframe
· RAN1 specifies that UE carry out interference measurement based on the configured IMR in one subframe
· It is eNB’s responsibility to configure IMR must be covered by the ZP CSI-RS configuration in one subframe
In our view option 1 is the cleanest option since all necessary UE behaviors have been specified. 

Option 2 is a bit problematic because, in alt. 1b, ZP CSI-RS configuration and IMR in one subframe is dynamically selected by DCI, therefore it is not pure RAN2 area. It is not so clear how to specify in RAN2. If alt. 1a is to be agreed, RAN2 can specify alt. 1a though.
Option 3 is acceptable but not crystal clear what is UE behaviour when IMR is not covered by the ZP CSI-RS configurations.
Therefore we propose:

· Realize alt. 1b in RAN1 specification
· UE is not expected to receive an IMR configuration that is not covered by the ZP CSI-RS configuration in the relevant subframe.
4 Suggested RAN1 action
RAN2 has not fully understood RAN1#70 agreement according to RAN2 #79 meeting minutes. RAN1 need to firstly explain to RAN2 that IMR is a subset of a single ZP CSI-RS configuration.
RAN1 also needs to indicate RAN2 of the agreement made in RAN1 #70bis (already in draft CR)
Finally, in the draft CR, clarify that UE is not expected to receive an IMR configuration that is not covered by the ZP CSI-RS configuration in the relevant subframe.
5 Conclusions
Based on the above discussions, we propose specify that UE is not expected to receive an IMR configuration that is not covered by the ZP CSI-RS configuration in the relevant subframe..
RAN1 shall further explain to RAN2 that the union of all IMRs is a subset of a single ZP CSI-RS configuration (RAN1 #70 agreement).
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