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1 Introduction
Some aspects of signalling for CSI-RS have been discussed in [1]. In this contribution, we express our views on the configuration of Rel-8 CRS and Rel-10 CSI-RS as well as the signalling of CSI-RS.
2 Configuration of Rel-8 CRS and Rel-10 CSI-RS
In RAN1#59, following the email discussion summarized in [5], it was agreed that CSI-RS of 2, 4, and 8 ports should be designed, however “the necessity for the CSI-RS of 2 and 4 ports will be decided later based on their benefit compared with Rel-8 CRS” [4]. In addition, “at least 8 CSI-RS and 2-4 Rel-8 CRS are possible configurations” [4].

The basic design for CSI-RS patterns for 2, 4, and 8 TX antennas has now been completed in RAN1#61bis [2]
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[3] but a conclusion on the necessity for the CSI-RS of 2 and 4 ports as well as the possible combinations of Rel-8 CRS and Rel-10 CSI-RS configurations is yet to be reached. In this section, we discuss the aforementioned issues. 

Benefit of Rel-10 CSI-RS over Rel-8 CRS

Unlike Rel-8 CRS, Rel-10 CSI-RS has been designed to support a fairly large number of reuse factors in a subframe. The reuse factor is even larger when considering the possibility of configuring cell-dependent subframe offsets for CSI-RS transmission. Large reuse factors are required for efficient support of ICIC for heterogeneous networks and potentially CoMP in future releases. The potential support for muting for CSI-RS can further enhance the accuracy of CSI-RS measurement for heterogeneous network and CoMP. In our view, these advantages of Rel-10 CSI-RS design should be made available for any number of TX antennas (2, 4, and 8). 
Configuration of Rel-8 CRS ports and Rel-10 CSI-RS ports
As the CSI-RS patterns for 2, 4 and 8 TX antennas have been designed assuming the co-existence of 1, 2 or 4 Rel-8 CRS ports (with the exception of one of the agreed CSI pattern for TDD where the Rel-8 CRS ports 2 and 3 may not exist), there is no fundamental problem to support independent configuration of Rel-8 CRS and Rel-10 CSI-RS ports, as such any combination of the number of Rel-8 CRS ports and the number of Rel-10 CSI-RS ports should be supported.

However, it has been made abundantly clear in RAN1#61bis that 4 TX antenna is the prioritized antenna configuration for LTE Rel-10. 4 TX antennas may in fact remain the baseline antenna configuration for Rel-11. An attractive migration path for Rel8/9 LTE operators where eNBs are equipped with 2 TX antennas is to upgrade to LTE Rel-10 network 4 TX antennas without the mandatory use of all 4 Rel-8 CRS ports. This implies that 2 Rel-8 CRS ports and 4 Rel-10 CSI-RS  ports should be considered the baseline configuration for Rel-10. As mentioned, one of the agreed CSI-RS patterns for TDD in [3] has been designed based on the assumption that CRS port 2 and 3 may not be configured. 
LTE Rel-10 networks without Rel-10 CSI-RS

Not all deployment scenarios of Rel-10 networks will demand the need of Rel-10 CSI-RS, e.g. homogenous network with 2 or 4 TX antennas with equal number of Rel-8 CRS ports. Hence it should be possible to deploy LTE Rel-10 networks without Rel-10 CSI-RS. This implies that Rel-10 UE should only measure Rel-10 CSI-RS for CSI feedback only when the Rel-10 CSI-RS exists. Rel-10 UE uses Rel-8 CRS for CSI feedback when the Rel-10 CSI-RS does not exist. Note that we assume Rel-10 feedback modes are transparent to the actual type of RS used for CSI measurement.
Proposals:

· CSI-RS of 2 and 4 ports are also supported in addition to 8 ports in Rel-10

· Independent configuration of Rel-8 CRS and Rel-10 CSI-RS ports
· 2 Rel-8 CRS ports and 4 Rel-10 CSI-RS ports should be prioritized
· It is possible to deploy Rel-10 LTE networks without Rel-10 CSI-RS e.g. homogenous network with 2 or 4 TX antennas with equal number of Rel-8 CRS ports. Rel-10 UE uses Rel-10 CSI-RS for CSI measurement when Rel-10 CSI-RS exists and uses Rel-8 CRS for CSI feedback when Rel-10 CSI-RS doesn’t exist
3 Signaling for CSI-RS
As mentioned, some aspects of signalling design for CSI-RS have been discussed in [1]. The following parameters signalled via RRC have been proposed by companies and are at least necessary in our view.
Table 1: Signalling for CSI-RS

	Parameter
	Size
	# bits
	Values

	Number of CSI RS ports
	4
	2
	0 = 0 port

1 = 2 ports

2 = 4 ports

3 = 8 ports

	Periodicity and subframe offset
	155*
	8*
	Periodicity
NP = 5, 10, 20, 40, 80 ms* 
Offset
NOFFSET = 0, 1, 2, …, NP-1

Subframes with PBCH, PSS, SSS are excluded.


	TDD pattern indication
	2
	1
	0 = TDD 0 pattern
1 = TDD 1 pattern
TDD 0 refers to the CSI-RS pattern in Slide 4 in [3]. TDD 1 refers to the CSI-RS pattern in Slide 2 and 3 in [3].



	CSI-RS location indication
	Normal CP

FDD & TDD 0:

20 for 2 ports 

10 for 4 ports 

5 for 8 ports

TDD 1:

12 for 2 ports

6 for 4 ports

3 for 8 ports

Extended CP

FDD & TDD 0:

16 for 2 ports 

8 for 4 ports 

4 for 8 ports

TDD 1:

28 for 2 ports

14 for 4 ports

7 for 8 ports
 
	Normal CP

FDD & TDD 0:

5 for 2 ports

4 for 4 ports

3 for 8 ports

TDD 1:

3 for 2 ports

3 for 4 ports

2 for 8 ports 

Extended CP

FDD & TDD 0:

4 for 2 ports 

3 for 4 ports
2 for 8 ports

TDD 1:

5 for 2 ports

4 for 4 ports

3 for 8 ports


	Normal CP

FDD & TDD 0:

0, …, 19 for 2 ports

0, …, 9 for 4 ports 

0, …, 4 for 8 ports

TDD 1:

0, …, 11 for 2 ports

0, …, 5 for 4 ports

0, 1, 2 for 8 ports
Extended CP

FDD & TDD 0:

0, …, 15 for 2 ports 

0, …, 7 for 4 ports

0, …, 3 for 8 ports

TDD 1:

0, …, 27 for 2 ports

0, …, 13 for 4 ports

0, …, 6 for 8 ports




*Note: actual values can be further discussed.

4 Conclusions
In this contribution, we expressed our views on the configuration of Rel-8 CRS and Rel-10 CSI-RS. In particular, our recommendations are as follows.
Proposals:

· CSI-RS of 2 and 4 ports are also supported in addition to 8 ports in Rel-10

· Independent configuration of Rel-8 CRS and Rel-10 CSI-RS ports
· 2 Rel-8 CRS ports and 4 Rel-10 CSI-RS ports should be prioritized

· It is possible to deploy Rel-10 LTE networks without Rel-10 CSI-RS e.g. homogenous network with 2 or 4 TX antennas with equal number of Rel-8 CRS ports. Rel-10 UE uses Rel-10 CSI-RS for CSI measurement when Rel-10 CSI-RS exists and uses Rel-8 CRS for CSI feedback when Rel-10 CSI-RS doesn’t exist

Our view on signaling for CSI-RS is summarized in Table 1.
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