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1 Introduction
In heterogeneous network deployment, the DMRS orthogonality issues have been discussed and identified. To address these issues, the following working assumptions [1] during RAN 66bis meeting were 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 design principles for the DMRS initialization value are analyzed and several candidate schemes compared. 
2 Discussion on DMRS sequence initialization in CoMP scenarios
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. For DMRS in scenario 4, as the initialization sequences are cell specific, 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 difference between scenario 3 and scenario 4 is that in scenario 4 different cell IDs are assigned to the picos and macro. It is hard to obtain good orthogonality between UEs belonging to different low power nodes, such as when they are very close to each other so that serious interference may occur. 
Therefore, it is can be observed that 
Observation: For both scenario 3 and scenario 4, the orthogonality coordination of DMRS can not be supported very well by the current sequence initialization method. 
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Figure1.DMRS initialization design principle in CoMP scenarios

The DMRS initialization should be further optimized and the design should take both scenario 3 and scenario 4 into consideration. In other words, it should satisfy following principles:
· Principle 1: The orthogonal MU pairing within each TP
· Principle 2: The orthogonal MU pairing across the TP border
· Principle 3: The good interference randomization effect among TPs
· Principle 4: Facilitate DL CoMP operation(JT&DPS)

· Principle 5: The initialization value can fall back to R10 DMRS
As seen in figure1, the UE1 and UE2 are the area center users, and they can be orthogonal MU paring if DMRS is initialized with TP specific ID2 (Principle 1). Meanwhile, UE5 served by TP3 is initialized with ID3, therefore, the randomization between UE1/UE2 and UE5 can be guaranteed (Principle 3).UE 3 and UE 4 are located at the serving area border, they are configured with identical ID so that the DMRS sequence can be orthogonal (Principle 2). Regarding CoMP UE6, the TP3 and TP1 jointly transmit traffic to UE6, so the DMRS should be configured with the common ID. (Principle 4)
Following the design principles, three alternatives [2-10] are proposed 
Alt1: 
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Alt2: 
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Alt3: 
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For Alt1, the parameter X can be TP specific but the configuration is through UE dedicated signaling, so multi user paring within each TP service area can be implemented meanwhile the cell splitting gain can also be achieved. However, for scenario3, the inter TP complete orthogonality is hard to be acquired due to the cell ID is still explicitly included in the fomular. 

For Alt2, the parameter X can be TP specific to obtain better interference effect. On the other hand, it can also be configured as TP common parameter, and it lead to the complete orthogonality across the TP border for both scenario 3 and scenario 4.

For Alt3 it has the same function as Alt2 with one more parameter “Y” introduced, even though the additional benefit is not clear. 
For Alt1, the X should have a candidate value as zero, so that the initialization value can correspond to R10 DMRS. For Alt2~Alt3, the X should have a candidate value as cell ID, and Y should be configured as 0 or 1 so that principle 4 can be satisfied. 
An overall summary of the pros and cons of three different initialization schemes are presented in Table 1.
Table1. The comparisons of different initialization schemes
	Candidates
	Principle 1
	Principle 2
	Principle 3
	Principle 4
	Principle 5

	
	Scenario 3
	Scenario 4
	Scenario 3
	Scenario 4
	Scenario 3
	Scenario 4
	Scenario 3
	Scenario 4
	Scenario 3
	Scenario 4

	Alt1
	√
	√
	×
	√
	×
	√
	√
	√
	√
	√

	Alt2
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	Alt3
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√


Based on above analysis, we can observe that 

Observation 2: Alt 2 and Alt 3 can fulfill all the five principles and the DMRS orthogonality can be coordinated flexibly. Alt 3 will cost larger signaling overhead than Alt2.
Proposal: Both Alt 2 and 3 can fulfill the the need of Scenario 3&4. Alt 2 is slightly preferred for flexibility and less signaling
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. Several schemes are compared and we proposed that:

Proposal: Both Alt 2 and 3 can fulfill the the need of Scenario 3&4. Alt 2 is slightly preferred for flexibility and less signaling
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