3GPP TSG RAN WG1 #71,
R1-125197
New Orleans, USA, 12th—16th November 2012
Source:
Ericsson, ST-Ericsson

Title:
Relation between ZP CSI-RS Resources and IMRs
Agenda Item:
6.2.2.2
Document for:
Discussion and Decision
1. Introduction
Some open topics are the relation between configured ZP CSI-RSs and IMRs, and how these configurations relate to the resource element mapping of the PDSCH. Herein we discuss our view on the inter-relations between ZP CSI-RS configurations and IMR, whereas the PDSCH rate matching is discussed in more detail in the companion contribution [1].
2. Background
We start by discussing a few agreements that have been made in the preceding meetings. In RAN1 #69 the concept of a CSI Processes was agreed consisting of a channel part and an interference part. The following was captured as a subbullet in the Chairman notes:

· Interference part: 

· one Interference Measurement Resource (IMR) which occupies a subset of REs configured as Rel-10 ZP CSI-RS

However, in RAN1 #70 the above sub bullet was relaxed and the following was agreed:
· 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 main part of this agreement involves using the same grouping of resource elements for the IMR as is used for the Rel-10 ZP CSI-RS. This is motivated since the ZP CSI-RS will be used for muting the PDSCH to allow flexible interference compositions on the IMRs. We also emphasize that with this agreement it should be clear that an IMR does not have to be covered by a configured ZP CSI-RS—only that it can be.
Observation:

· In RAN1 #70 it was agreed to relax previous agreements so that an IMR does not have to be covered by a configured ZP CSI-RS
However, from the chairman notes of RAN1 #70bis we have
“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. “

As can be seen from the comment preceding the agreement, this agreement was a direct consequence of the observation of previous agreements. However, the observation is misleading in that that strict interpretation was relaxed in RAN1 #70. Moreover, such a statement becomes increasingly difficult to interpret given the recent agreement of supporting dynamic switching among multiple ZP CSI-RS configurations, which is also clearly written out to be a reason for revisiting this agreement. Hence it cannot be assumed that an IMR necessarily is covered by muted REs. 
Observations:

· The above mentioned agreement from RAN1 #70bis was based on misleading assumptions of previous agreements
· It becomes increasingly difficult to interpret such an agreement in the context of multiple configured ZP CSI-RS resources
3. Discussion
It is our view that there are no technical reasons for enforcing constraints on the IMRs in relation to ZP CSI-RS in the standard. In most practical network implementations it would make sense for the configuration to indeed comply with most of the above IMR constraints. However, this should be up to eNodeB implementation. In particular since these decisions do not impact the complexity of the UE implementation. 

Observation:

· In most cases it is practical to align the IMR with a ZP CSI-RS, but that should be up to eNodeB implementation/configuration.

· There is no UE complexity/implementation impact of not enforcing all configured IMRs to only use REs configurable in a single ZP CSI-RS configuration

Enforcing such constraints in the standard also seems increasingly complex considering the recent agreement on supporting dynamic ZP CSI-RS, which was also indicated as a reason to revisit the above mentioned agreement.

Moreover, we also stress that during RRC reconfiguration of ZP CSI-RS and/or IMRs it would be unfortunate to impose constraints that the ZP CSI-RS configuration would have to be adjusted prior or jointly with the IMR configuration, as to avoid temporarily violating artificially introduced constraints. Other questions that arise are how the IMR configuration should be interpreted when the ZP CSI-RS is reconfigured.
Observation:

· The RAN2 configuration framework of ZP CSI-RS is independent from that of the IMRs

· There will be transition periods during reconfiguration where it will be difficult to ensure that all constraints are satisfied

· It should always be possible to reconfigure an IMR without having to reconfigure all/any ZP CSI-RSs. 
Another, important aspect is that in the most commonly deployed network configurations, there is a large benefit of being able to collide the PDSCH with the IMR (on all IMRs where the transmitting TP is expected to cause interference) and thereby increase spectral efficiency, see [1] for further discussion. Therefore it is undesirable to enforce ZP CSI-RS to cover all IMRs, since that may preclude transmitting the PDSCH on IMR resource elements.
For these reasons we believe that the most reasonable approach for a clean specification and flexible framework is to revisit/clarify the previous agreements as follows:
Proposal: 

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

· Each IMR can be independently configured without any relation to, or constraints imposed by, other configured (or hypothetical) ZP CSI-RS configurations or configured IMRs.

Another area of confusion in the relation between ZP CSI-RS and IMRs is the following FFS point from RAN1 #70bis:

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
From the above discussion and proposal it should be clear that the first option is excessive and a direct consequence of the misleading assumption that an IMR must be covered by a ZP CSI-RS configuration and furthermore leads to undesired constraints. In the companion contribution [1] we further discuss the PDSCH rate matching in relation to configured ZP CSI-RS resources and IMRs and observe and propose the following:
Observation:

· The ZP CSI-RS is a sufficient tool to efficiently manage the muting for effective utilization of IMRs

Proposal:

· Only the ZP CSI-RS specified for the dynamically indicated RE mapping state is to be used for the PDSCH RE mapping

· This applies irrespective of the IMR configurations.

· The PDSCH is not mapped around the configured IMRs
4. Conclusion
Herein we discussed the relation between ZP CSI-RS configurations and IMRs and propose the following:

Proposal:

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

· Each IMR can be independently configured without any relation to, or constraints imposed by, other configured (or hypothetical) ZP CSI-RS configurations or configured IMRs.
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