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1 Introduction
The agreements in the chairman notes from RAN1 #70 are copied below,
IMR configuration: (Agreement from RAN1 #70):
· 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. 
CSI configuration (Working assumption from RAN1 #70 )
· A Rel-11 UE can be configured to report one or more non-PMI-based CQIs per CC

· Each non-PMI-based CQI follows the same configuration as the CoMP CSI, i.e. it is configured by the association of

· Channel part: one NZP CSI-RS resource in CoMP Measurement Set

· Interference part: one IMR which occupies a subset of REs configured as Rel-10 ZP CSI-RS

2 Discussion
To ensure backwards compatibility, it should be possible that all the IMRs configured for a UE can be configured for muting for a legacy Release-10 UE. This requires that the REs allocated to IMRs across all subframes must conform to a single zero-power CSI-RS configuration (this also applies for muting to Release-11 UEs based on current 36.211 CR which captures rate matching based on a single ZP CSI-RS configuration similar to Release-10). 
Further, this also allows limiting the UE complexity, since a UE can be designed to perform CSI measurements over a grid of 5 ms corresponding to that of zero power CSI-RS. In the email discussion on limiting UE complexity, it is currently the view of many companies that a periodic reference resource based on IMR captures most typical network deployment cases [4]. In this case, IMRs are assumed to be over a common subframe grid with minimum periodicity of 5ms. 
In light of these observations, we propose to clarify the agreements as follows,

· All the IMRs configured for one UE shall together use only REs which can be configured as a single R10 ZP CSI-RS configuration across all subframes. 
Recall that a single ZP CSI-RS resource configuration is parameterized by,
· A 16 bit bitmap, where each bit corresponds to a single 4 RE resource configuration

· A single subframe configuration 
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Table 2 – Release-10 CSI-RS subframe configuration
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[image: image2.wmf]RS

CSI

-

I


	CSI-RS periodicity 
[image: image3.wmf]RS

-

CSI

T


(subframes)
	CSI-RS subframe offset 
[image: image4.wmf]RS

-

CSI

D


(subframes)

	0 – 4
	5
	
[image: image5.wmf]RS

CSI

-

I



	5 – 14
	10
	
[image: image6.wmf]5

RS

CSI

-

-

I



	15 – 34
	20
	
[image: image7.wmf]15

RS

CSI

-

-

I



	35 – 74
	40
	
[image: image8.wmf]35

RS

CSI

-

-

I



	75 – 154
	80
	
[image: image9.wmf]75

RS

CSI

-

-

I




Since an IMR can only take the form of a ZP-CSI-RS pattern (4-RE CSI-RS pattern), the resourceConfig of each IMR (resourceConfigIMR) can be limited to only 4 bits (since a total of 16 patterns is possible).
For periodicity and subframe offset configuration, further consideration may be needed. One option is to configure each IMR with subframeConfig which takes a value in [0…154] as in Rel-10 NZP/ZP CSI-RS resource. However, unless carefully configured by the network, this method cannot always ensure the backwards compatibility condition. There is also the issue of whether the UE should perform checking on this constraint, how to behave when the network doesn’t configure correctly, and generally how to ensure this condition in the specification. 
Examples below illustrate the backward compatible IMR configuration, i.e, the REs of each IMR should be a subset of a single R10 ZP CSI-RS configuration. 
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Figure 4 - Example of Zero Power CSI-RS configuration
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Figure 5 – Example 1 of compatible IMR configuration (Np1 = 5, Noff1 = 0), (Np2 = 5, Noff2 = 0)
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Figure 6 - Example 2 of compatible IMR configuration (Np1 = 10,Noff1 = 0), (Np2 = 10, Noff2 = 5)
This observation has following implication for the IMR subframe configuration.
IMR Subframe Configuration
The subframeConfig for each IMR should be a subset of a ZP CSI-RS subframeConfig. Further discussion is needed on how IMR subframeConfig can indicate a subset of the ZP CSI-RS’s subframeConfig such that possibility of network misconfiguration and description of error cases can be avoided. This could also give a clear guideline for UE link adaptation complexity. One possibility is to have the UE also consider the subframeconfig of the zero power CSI-RS for deriving the subframe configuration of IMR, while individual IMRs can be configured with independent parameters. 
Observation
i) For backwards compatibility, it is preferred that all IMRs configured should correspond to a single zero-power Rel-10 configuration.
ii) Discuss further how to configure IMR subframeconfig so that the IMR subframes are a subset of zero power CSI-RS subframes 

3 Conclusions
In this contribution, we discussed further details of IMR configuration. For backward compatibility, we recommend the to further clarify the agreement as following, 
· All the IMRs configured for one UE shall together use only REs which can be configured as a single R10 ZP CSI-RS configuration across all subframes. 
We also propose to discuss further how to configure IMR subframeconfig so that the IMR sub frames are a subset of zero power CSI-RS sub frames.
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