3GPP TSG-RAN WG1 Meeting #58
R1-093222
Shenzhen, China, Aug 24 – 28, 2009
Source:
NEC Group
Title:
Rel-8 cell-specific RS as CSI-RS for LTE-A
Agenda Item:
15.1
Document for:
Discussion and Decision
1 Introduction
Little progress has been made on CSI-RS since the two way forwards on CSI-RS were proposed in RAN1#56bis (R1-091655 [1] and R1-091657 [2]). The major issue that separates the two way forwards involves the role of the Rel-8 cell-specific RS (CRS) as CSI-RS for LTE-A.
In RAN1#57, there was an agreement on no mixed use of Rel-8 CRS and Rel-10 CSI RS for a configured Rel-10 CSI measurement of a given cell at Rel-10 UE (for all possible number of antenna ports in the cell) [6]. The agreement essentially mandates the use of 8 new CSI-RSs for 8 TX antennas in the cell, since Rel-8 CRS can only support CSI measurement up to 4 TX antennas. However, it is still unclear if Rel-8 CRS or Rel-10 CSI-RS should be used for the other TX antenna configuration, i.e. 1, 2 and 4 TX antenna ports.
Review of the contributions from RAN1#57 and RAN1#57bis indicates that there are mainly three different views on the CSI-measurement for 1, 2, and 4 antenna ports:
A. Only Rel-8 CRSs are used for CSI measurement. No new CSI-RSs are to be defined for 1, 2 and 4 antenna ports for CSI measurement [8]
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[9]
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[10] 

B. Rel-10 CSI-RSs are to be defined and used for CSI measurement [7]
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[11] 

C. Only Rel-8 CRSs are used for CSI measurement for 1 and 2 TX antenna ports. FFS for 4 TX antenna ports [12]
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[13]
In this contribution, we review and revise our views in [13] on the issue of using Rel-8 CRS as CSI-RS for LTE-A.
2 Rel-8 CRS vs Rel-10 CSI-RS 

Using Rel-8 CRS or defining new Rel-10 CSI-RS for CSI measurement for 1, 2 and 4 TX antenna ports each has its own merits or advantages as mentioned in numerous contributions in the past:
The main reasons for using Rel-8 CRS as CSI-RS for 1, 2, and 4 TX antenna ports are as follows:

· The issue with antenna virtualization from using Rel-8 CRS for CSI measurement which was raised in [4] doesn’t exist here, assuming the number of Rel-8 CRSs will always be the same as the number of TX antenna ports.
· Allow reuse of Rel-8 CSI measurement principle for up to 4 layers. This seems natural if Rel-8 SU-MIMO principle for up to 4 layers is also reused for Rel-10. New CSI-RS deemed as an attempt to redesign or to optimize existing Rel-8 features.
· New CSI-RS deemed as unnecessary overhead given that the benefits it can provide over Rel-8 CRS is still unclear
The main reasons for defining new CSI-RS for 1, 2 and 4 TX antenna ports are as follows:

· Unified CSI measurement framework for LTE-A regardless of the number of antenna ports and subframe type

· New CSI-RS may provide better support for CoMP

· Allow Rel-8 CRS to be configured fewer than the number of antenna ports in the cell to reduce Rel-8 CRS overhead
· Potentially more accurate CSI measurement for MBSFN subframes
· Overhead for new CSI-RS is small - estimate of 0.12% per antenna port [3]
One of the contentious issues mentioned above is whether or not to allow the number of Rel-8 CRS to be configurable independent of the number of TX antenna ports in the cell. Our view is that it should be possible to configure the number of Rel-8 CRS to be fewer than the number of TX antenna ports in the cell. Apart from achieving Rel-8 CRS overhead reduction as analysed in numerous contributions [4]
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[5][11], this flexibility also allows an LTE network originally deployed with 1 or 2 TX antenna ports for Rel-8 to be upgraded to an LTE-A network with 2 or 4 TX antenna ports without the mandatory use of all Rel-8 CRS. 
We think it is clear that the need of Rel-10 CSI-RS and the role of Rel-8 CRS as CSI-RS generally depend on the deployment scenario of interest. Rel-10 CSI-RS is required when

· The cell supports 8 transmission layers

· The number of Rel-8 CRS is configured to be fewer than the number TX antenna ports
· Rel-10 CSI-RS is proved necessary to support certain advanced LTE-A features such as certain CoMP operations
The general assumption for the Rel-10 UE is that the UE will use Rel-10 CSI-RS for CSI measurement if the Rel-10 CSI-RS exists. However, we think that Rel-10 UE may use Rel-8 CRS for CSI measurement if the following conditions hold:
· Rel-10 CSI-RS is not needed for the deployment scenario considered and hence not transmitted, e.g.

· There is no antenna virtualisation problem (e.g. 1, 2, or 4 TX antenna ports with equal number of Rel-8 CRS transmitted)

· Advanced LTE-A features that rely on Rel-10 CSI-RS not deployed such as CoMP 
In this case, all Rel-10 UEs are configured by the eNB to use Rel-8 CRS for CSI measurement. 

· The Rel-10 UE belongs to a low UE class that only supports Rel-8 SU-MIMO (if such a UE class exists). In this case, the UE does not support CSI measurement using Rel-10 CSI-RS and will always use Rel-8 CRS for CSI measurement. Antenna virtualisation problem is not an issue for the UE since its PDSCH transmission will also undergo the same antenna virtualisation transformation.

· The Rel-10 UE is operating in a Rel-8 network

Therefore, it may be reasonable to allow Rel-10 UE to be configured by the eNodeB to use either Rel-8 CRS or Rel-10 CSI-RS for CSI measurement. An implication is that there may be two types of UE CSI report
1. UE CSI report that can be generated by measuring Rel-8 CRS or Rel-10 CSI-RS

2. UE CSI report that can only be generated by measuring Rel-10 CSI-RS

The first report type is needed for LTE-A features that can be sufficiently supported with UE CSI report based on Rel-8 CRS or Rel-10 CSI measurement (e.g. SU-MIMO). The second report type is needed for LTE-A features that can only be supported with UE CSI report based on Rel-10 CSI-RS measurement (e.g. CoMP). 
For the first report type, it is desirable from UE complexity view point to strive for commonality in control signalling and CSI report design regardless of whether the report is to be generated from Rel-8 CRS or Rel-10 CSI-RS. 
3 Conclusions
In this contribution, we discuss the issue of the role of Rel-8 CRS as CSI-RS for LTE-A. We recommend RAN1 to consider the following propositions:

· The number of Rel-8 CRSs can be configured to be fewer than the number of TX antenna ports. For 2 TX antenna ports, the number of Rel-8 CRSs can be 1 or 2. For 4 TX antenna ports, the number of Rel-8 CRSs can be 1, 2, or 4.
· Rel-10 UE can be configured by the eNodeB to use either Rel-8 CRS or Rel-10 CSI-RS for CSI measurement.  The configuration by eNB depends on deployment scenario of interest including the number of TX antenna ports in the cell, the number of Rel-8 CRSs configured and the LTE-A features deployed as discussed in Section 2.
· It is desirable to strive for commonality in control signalling and CSI report design regardless of whether the report is to be generated from Rel-8 CRS or Rel-10 CSI-RS.
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