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1 Introduction
In scenario 4 network deployment, the DMRS orthogonality issues have been discussed and identified. To address these issues, the following working assumptions [1] from the previous RAN 66bis meeting have been made: 

· Same DMRS sequence generator as in Rel-10 is used.
· A UE can be semi-statically configured in a UE specific manner, which initialization values for DMRS scrambling generator are available for dynamic selection.
· Initialization values can be configured to correspond to Rel-10 DMRS. 

· FFS: Introduction of additional orthogonality for DMRS
In this contribution, the necessity of DMRS orthogonality enhancement in scenario 4 is addressed and the candidate schemes are analyzed and compared.
2 Discussion on DMRS Sequence in Scenario 4

Scenario 4 represents a network deployment with lower power nodes distributed within the macro cell. The lower power nodes share the same ID with macro cell. This deployment is expected to obtain both SFN gain and area splitting gain.
· SFN deployment

 SFN gain can be achieved by transmitting the same downlink data from multiple RRHs. As the received signal power is strengthened by combining the signals from different RRH, the demodulation performance will consequently be enhanced. To achieve SFN, the demodulation reference signals from different RRHs are also required to be identical. From this point of view, both CRS and DMRS can be utilized as the demodulation reference signal for SFN deployment as their initialization sequences are cell specific according to current spec. as following:
CRS :       
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DMRS :     
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· Area splitting deployment

One example of resource reuse under scenario 4 is illustrated in Figure 1.
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Figure 1.DMRS collision in Scenario 4

From figure 1, it can be observed that for macro eNB and each RRH there is one UE scheduled on the same bandwidth. As PDSCH is scrambled with UE specific scrambling sequences, the interference randomization for data can be guaranteed. But for DMRS, the same sequence for multiple DMRSs from macro and RRHs will result in a serious collision with each other. The unavoidable interference among DMRS from different nodes is detrimental to the channel estimation accuracy, the E-PDCCH and PDSCH demodulation performance. To mitigate the DMRS interference from different nodes, the orthogonality among DMRS for different nodes should be considered, e.g. node- specific DMRS sequence. 

In summary, in scenario 4, different requirements for DMRS sequence initialization are seen as the result of diverse deployment intentions. So far the deployment case to achieve cell splitting gain can’t be supported well by current DMRS sequence. 
Observation: Take into account both deployment cases (SFN and cell splitting) when considering the possible enhancement of DMRS sequence initialization in scenario 4.   

Several solutions [2-4] have been proposed to improve the DMRS orthogonality in scenario 4.
· Alternative 1:UE-ID is involved in the DMRS sequence initialization process,

[image: image4.wmf]ë

û

(

)

(

)

ID

UE

N

n

c

_

2

1

2

1

2

16

cell

ID

s

init

+

×

+

×

+

=


· Alternative 2: point specific ID should be taken into account of the initialization.
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For alternative 2, it should be noted that 
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 denotes point specific ID, and it can be an explicitly signaled ID or implicitly associated with CSI-RS configuration.
Under the cell splitting deployment, both UE ID and point specific ID initialization schemes can mitigate the DMRS interference caused by the collision of DMRS sequences with the same initialization value. But regarding MU-MIMO, it is well known that one motivation of the introduction of cell specific DMRS sequence for TM 8 and TM 9 is to facilitate orthogonal multi-user paring within one cell where the same scrambling sequence is assumed and cover code of length 2 is used. Therefore, for Rel-11 users, the orthogonality between paired UEs with OCC should be maintained at least within the coverage region of the same point. Keeping this in mind, it is obvious that UE ID-based DMRS sequence initialization cannot satisfy this requirement as OCC would be no longer effective. However, point specific ID initialization appears to be a better choice. As for point specific ID initialized DMRS sequence, within each point coverage, Rel-11 users can be paired and distinguished by OCC like in Rel-10. Furthermore, for inter-point scheduling, good interference randomization can also be guaranteed .
On the other hand, even for Rel-11 UE, the initialization mechanism should be able to fall back to Rel-10 cell-specific initialization to maintain the backward compatibility and orthogonality when a Rel-11 user is paired with Rel-10 /Rel-9 user. The switch between cell-specific and point specific ID initialization can be dynamic signaled to the UE.
An overall summary of the pros and cons of three different initialization schemes are presented in Table 1.
Table1. The comparisons of different initialization
	ID type for initialization
	Pros
	Cons

	Cell ID
	SFN deployment
MU-MIMO between Rel-11 user and Rel-10/Rel-9 user
Inter-point MU-MIMO
	Cell splitting deployment
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	Intra-point MU-MIMO of Rel-11 UE
Cell splitting deployment
	MU-MIMO between Rel-11 user and Rel-10/Rel-9 user
Inter-point MU-MIMO

	UE ID
	Cell splitting deployment
	MU-MIMO between Rel-11 user and Rel-10/Rel-9 user
Intra-point MU-MIMO of Rel-11 UE
Inter-point MU-MIMO


Based on above analysis, we can observe that 

Observation 1: Point specific ID initialization can provide good orthogonality between paired UEs within one point and randomization between different points.

Proposal: Point specific ID initialization is preferred to further improve the DMRS orthognality in scenario 4. Dynamic switch between Point specific ID and legacy Cell ID based initialization should be supported for the sake of backward capability.
3 Conclusion
From the above analysis, it can be observed that for the network deployment with distributed lower power node, the reduction of interference for DMRS is necessary if frequency reuse gain is expected. Therefore, we propose the following:

Proposal:  Point specific ID initialization is preferred to further improve the DMRS orthognality in scenario 4. Dynamic switch between Point specific ID and legacy Cell ID based initialization should be supported for the sake of backward capability.
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