3GPP TSG RAN WG1 Meeting #70-bis                                                                               R1-124306
San Diego, USA, October 8-12, 2012
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Agenda item: 7.4.3
Source: Pantech

Title: Remaining issues on interference measurement resources in Rel-11

Document for: Discussion/Decision
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________

1. Introduction
In the RAN1#70 meeting, there are some discussions on interference measurement resources (IMR) and agreements for IMR configuration as follows [1]:
-  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. 

Furthermore, based on WF [2], there is a possible agreement to support hopping for IMR as follows, and there is an e-mail discussion between RAN1#70 and RAN1#70-bis meetings. But unfortunately, there is no consensus about the hopping mechanism for IMR.
- Interference Measurement Resources (IMRs) can be partially overlapped with each other by exploiting hopping to increase the maximum number of configurations of the interference part of CSI

▪ All the IMRs configured for a given UE shall be orthogonal across all subframes

▪ Hopping / no-hopping is configurable 

In the contribution, we discuss the above remaining issues on IMR in Rel-11 and provide our views.
2. Hopping for IMR
In [3], to increase the maximum number of configurations of the interference part of CSI, the hopping mechanism was introduced, and the specific method is proposed as below.

- Interference Measurement Resources (IMRs) can be partially overlapped with each other

▪ TPs within a CoMP cluster can coordinate to control the overlap among the IMRs used within the cluster

- For a given IMR configuration, 4 IMR REs are selected from 8 ZP CSI-RS REs per PRB that can be configured by Rel-10 ZP CSI-RS signaling

-  For legacy UEs, rate matching is performed around the 8 REs indicated by Rel-10 CSI-RS signaling.

By the proposed hopping mechanism, the maximum number of configurable IMRs could be increased as 1620 (= 45ⅹ6ⅹ6), and it could give more relaxed cell-planning to operators. However, to support the proposed hopping mechanism, the following considerable points should be investigated.
A. Signaling overhead

To support the proposed hopping mechanism, one pair of bits in a Rel-10 ZP CSI-RS resource configuration (=16 bits bit-map) is used for each IMR. For one given UE, if the maximum number of IMRs are 3, independent 3 Rel-10 ZP CSI-RS resource configurations (=16 bits bit-mapⅹ3) should be needed. If all the IMRs configured for the one given UE are together indicated by a single Rel-10 ZP CSI-RS resource configuration, the UE can not know what the one pair of bits used for each IMR in the single Rel-10 ZP CSI-RS resource configuration is. 
On the other hand, in the non-hopping case, all the IMRs configured for the one given UE can be together indicated by a single Rel-10 ZP CSI-RS resource configuration, and each bit can be corresponds to each IMR as the agreement which is already captured in the previous meeting.
B. Increase of reserved REs for IMRs
To support the proposed hopping mechanism, for legacy UEs, rate matching is performed around the 8 REs indicated by Rel-10 CSI-RS signaling. It causes increase of rate matched REs with comparison of non-hopping case.
In the proposed hopping mechanism, 4 REs of 8 indicated REs are selected and used for one IMR. If 2 IMRs are used for one given UE, remaining 4 REs can be used. However, the case using 1 or 3 IMRs for one given UE is not. 

C. Large specification impacts in spite of lacking in Rel-11 time-schedule

To support the proposed hopping mechanism, there is no proposed specific hopping scheme within a group of 8 REs indicated one pair of bits in a Rel-10 ZP CSI-RS resource configuration. There are 36 hopping cases within the group of 8 REs indicated one pair of bits in a Rel-10 ZP CSI-RS resource configuration, and to select one of 36 hopping cases for each IMR, additional signaling or pre-defined rule should be needed. It could cause large speciation impacts, but there is no enough discussion in spite of lacking in Rel-11 time-schedule.
Proposal 1: 

With the above considerable points, hopping for IMR should be carefully investigated and it is better to re-discuss in the next release.

3. Signaling for IMR
In [4], for the RRC parameter in DL CoMP, the signaling method for IMR could not be well captured and the exact possible signaling method for IMR should be considered in RAN1.

At least for non-hopping case, each bit in 16 bits bit-map based on Rel-10 ZP CSI-RS resource configuration can correspond to one IMR, and all the IMRs configured for one UE shall be configured as a single 16 bits bit-map based on Rel-10 ZP CSI-RS resource configuration. 

Proposal 2: 

Each bit in 16 bits bit-map based on Rel-10 ZP CSI-RS resource configuration can correspond to one IMR, and all the IMRs configured for one UE shall be configured as a single 16 bits bit-map based on Rel-10 ZP CSI-RS resource configuration.
4. Conclusion
In this contribution, we discussed remaining issues on IMR in Rel-11 with following our proposals:
Proposal 1: 

With the above considerable points, hopping for IMR should be carefully investigated and it is better to re-discuss in the next release.

Proposal 2: 

Each bit in 16 bits bit-map based on Rel-10 ZP CSI-RS resource configuration can correspond to one IMR, and all the IMRs configured for one UE shall be configured as a single 16 bits bit-map based on Rel-10 ZP CSI-RS resource configuration.
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