3GPP TSG-RAN WG1 #74
R1-133406
Barcelona, Spain, August 19-23, 2013
Source: 
Ericsson, ST-Ericsson
Title:
On CSI-RS and CSI-IM for NCT
Agenda Item:
7.2.1.6
Document for:
Discussion and Decision
1 Introduction
As the new carrier type (NCT) lacks CRS, it fully relies on the CSI framework with CSI-RS and CSI-IM for channel feedback and link adaptation. The existing CSI framework is designed for the legacy carrier type, taking into account the presence of legacy control region and CRS. Furthermore, since the number of CSI-RS resources is so small, it requires careful cell planning.

The CSI framework constraints that a legacy carrier have is removed on the NCT, giving the possibility for more freedom in CSI resource assignment, and less need for planning, which can be useful in e.g. dense small cell deployments of NCT. In this contribution we discuss CSI framework for NCT on more detail.
2 CSI measurement framework on NCT
On both NCT and the legacy carrier, CSI-RS resources can be configured for channel and interference measurements. When operating on more complex scenarios such as CoMP and heterogeneous networks, it has earlier been observed [1] that there is a lack of sufficient CSI-RS resources for flexible operation and to avoid complex planning. A UE shall be able to track and perform channel estimation of up to three NZP CSI-RS resources. Then all relevant interference hypotheses must be realized with different IMRs, realized as multiple ZP CSI-RS which must occur in the same subframe (offset and periodicity). In a particular subframe there are only a maximum of 10 (in FDD) 4RE/PRB ZP CSI-RS configurations, which must be shared by all IMR configurations and the muting to accommodate boosting of CSI-RS configurations. In the appendix of [1], a few scenarios are given and the required number of CSI-RS resources is calculated. To summarize, we observe:
Observation: There is a shortage of the number of CSI-RS resources in most considered scenarios
To solve the CSI-RS shortage, there are two possibilities for an NCT (which can be combined):

· Introduce UE interference emulation over a specific NSP CSI-RS resource [1]
· Extend the number of CSI-RS resources on NCT

The number of CSI-RS resources on a legacy carrier is determined by the CRS and legacy control region, as the CSI-RS should not collide with these. Since this is not anymore an issue for NCT, the number of available CSI-RS resources can be extended. An extension of the CSI-RS resources are shown in Figure 1 and the extended set should have the same functionality as the legacy CSI-RS, that is, both ZP and NZP is supported, they can be used for QCL assumptions and also be used as interference measurement resources. 

Proposal: Resolve the CSI-RS shortage issue on NCT by introducing UE emulated interference and/or extended CSI-RS resources
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Figure 1 Example of extended CSI-RS resources on NCT for normal CP (red Res). The yellow RE are the legacy CSI-RS resources and grey RE are reserved for DMRS.
In TM10 on the legacy carrier, the zero-power CSI-RS resources are used as CSI-IM for interference measurements. This restriction was introduced for backward compatible reasons so that both Rel.10 and Rel.11 UEs could align their ZP-CSI-RS for proper TM10 CSI feedback. A drawback of using the CSI-RS as CSI-IM, even if the number is extended for NCT, is that the number of available patterns is still rather small so that CSI-RS planning in the network is necessary. For CoMP scenarios, planning is anyway needed but there are other scenarios where planning should be simplified such as a dense small cell deployment.

Hence, extended CSI-IM should be defined for use on the NCT, which are pseudo randomly varying over time and/or frequency and they should better reflect the interference statistics of the data channel as a whole by a uniform distribution over each PRB pair. For correct mapping of PDSCH and EPDCCH to REs, these extended CSI-IM resources needs to be configured the same for all the UEs served by the same node. 

 Proposal: Introduce extended CSI-IM resources on NCT as UE specifically configured pseudo random varying zero power RE patterns. 

In Figure 2, an example is shown of how an extended CSI-IM resource using 4 RE per PRB pair could be defined. The CSI-IM does not collide with DMRS but is otherwise uniformly distributed over the PRB pair to provide a good estimate of the interference. 
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Figure 2 Example of extended CSI-IM resources on NCT
3 Conclusions

In this contribution we have discussed some issues related to CSI reporting on the NCT. We propose the following

Proposal 1: Resolve the CSI-RS shortage issue on NCT by introducing UE emulated interference and/or extended CSI-RS resources
Proposal 2: Introduce extended CSI-IM resources on NCT as UE specifically configured pseudo random varying zero power RE patterns.
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