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1. Introduction

This contribution presents further discussions on DL DM-RS enhancement to support flexibly Rel-11 CoMP scenarios or shared cell deployments based on the following working assumption from the RAN1 #68 meeting. The discussions focus on the FFS part highlighted in red below, i.e., the value of N and its dynamic selection scheme.

Working Assumption:

· Enhancement to DMRS sequence in Rel-11 DL-CoMP is supported. 
· The scrambling sequence of DMRS for PDSCH on ports 7~14 is initialized by
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· X is a parameter whose value is dynamically chosen from {x(0), x(1), … x(N-1)} for N>1, and x(n) (0<=n<N) are configured by UE-specific RRC signaling.  

· The value of N and details of dynamic selection are FFS.
· X could be dynamic signaling with additional bits of DCI format or 

· Tied to current parameter, e.g., nSCID
· The value range of x(n) (0<=n<N) is FFS
· Note: Target of harmonization with ePDCCH is FFS
· Note: Target of minimize the modification of any DCI formats for DM-RS sequence
2. Discussions

A large value for N (> 1) gives more operation flexibility in CoMP scenario 4 to achieve dynamic transmission point (TP) selection and local orthogonality for MU-MIMO operation. On the other hand, we need to minimize the modification of any DCI format for the DM-RS sequence. Therefore, in the following discussions, we assume N values up to two considering its specification impact. Based on the assumption of 
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, the following three alternatives are considered.

· Alt. 1: N = 1

· Alt. 2: N = 2 and x(n) is tied to nSCID [1]-[3]
· Alt. 3: N = 2 and x(n) is indicated by DCI (one additional bit)

In Alt. 1, two dynamic DM-RS sequences associated with nSCID are available as in Rel-10, but the sequence is configurable by a higher layer. By applying Alt. 1, the cell-splitting gain in CoMP scenario 4 is achieved and flexible CoMP operation such as dynamic TP selection is possible using nSCID as illustrated in Fig. 1.
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Figure 1 – Dynamic sequence allocation between two TPs by Alt. 1

In Alt. 2, two dynamic DM-RS sequences associated with nSCID are available as in Rel-10, but these two sequences are independently configurable. Therefore, one of the two sequences can be configured as the same sequence while obtaining the cell-splitting gain in CoMP scenario 4. In this case, flexible CoMP operation such as inter-TP orthogonalization is possible as illustrated in Fig. 2.
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Figure 2 – Inter-TP orthogonalization between two TPs by Alt. 2

In Alt. 3, x(n) is independent from nSCID. Therefore, the maximum of four dynamic DM-RS sequences are available associated with the combination of x(n) and nSCID. This brings further flexibility to CoMP operation as shown in Fig. 3. For example, dynamic sequence allocation among four TPs is possible as shown in Fig. 3(a), and a combination of dynamic sequence allocation and inter-TP orthogonalization is possible without RRC reconfiguration as shown in Fig. 3(b).
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(a) Dynamic sequence allocation among four TPs
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(b) Inter-TP orthogonalization between two TPs without RRC reconfiguration

Figure 3 – Further flexible CoMP operation achieved by Alt. 3
Furthermore, we note that nSCID is not available when the number of layers per UE is greater than 2 as shown in Table I (Table 5.3.3.1.5C-1 in TS36.212). Therefore, by applying Alt. 3, flexible CoMP operations such as those shown in Fig. 1 and Fig. 2 are possible even when the number of layers per UE is greater than 2.

Table I – Antenna port(s), scrambling identity and number of layers indication

	One Codeword:

Codeword 0 enabled,

Codeword 1 disabled
	Two Codewords:

Codeword 0 enabled,

Codeword 1 enabled

	Value
	Message
	Value
	Message

	0
	1 layer, port 7, nSCID=0
	0
	2 layers, ports 7-8, nSCID=0

	1
	1 layer, port 7, nSCID=1
	1
	2 layers, ports 7-8, nSCID=1

	2
	1 layer, port 8, nSCID=0
	2
	3 layers, ports 7-9

	3
	1 layer, port 8, nSCID=1
	3
	4 layers, ports 7-10

	4
	2 layers, ports 7-8
	4
	5 layers, ports 7-11

	5
	3 layers, ports 7-9
	5
	6 layers, ports 7-12

	6
	4 layers, ports 7-10
	6
	7 layers, ports 7-13

	7
	Reserved
	7
	8 layers, ports 7-14


Table II summarizes the above discussions. As shown in the table, there is a trade-off between CoMP flexibility and the specification impact such as RRC signaling and DCI formats. In order to support more flexible CoMP operations, our preference is Alt. 2 or 3, i.e., alternatives with N = 2.

Proposal 1: N = 2

Proposal 2: x(n) is tied to nSCID or indicated by DCI (trade-off between CoMP flexibility and specification impact)

Table II – Comparison of three alternatives
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3. Conclusion

This contribution presented further discussions on DL DM-RS enhancement to support flexibly Rel-11 CoMP scenarios or shared cell deployments. The discussions focused on the value of N and its dynamic selection scheme. Finally, the following proposals are presented.

Proposal 1: N = 2

Proposal 2: x(n) is tied to nSCID or indicated by DCI (trade-off between CoMP flexibility and specification impact)

References
[1] 3GPP R1-120227, Panasonic, “DMRS sequence design”
[2] 3GPP R1-120379, Renesas Mobile Europe Ltd, “Downlink DM-RS for Release 11”
[3] 3GPP R1-120787, Ericsson, ST-Ericsson “Flexible DM-RS Configuration for Dynamic Inter-Point Coordination”
� EMBED Equation.DSMT4  ���

































































- 3/4 -

[image: image7.wmf](

)

(

)

16

initsSCID

/21212

cnXn

=+×+×+

êú

ëû

_1393690466.unknown

_1390236496.unknown

