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1 Introduction

The agreements and conclusion on the DMRS sequence initialization from the RAN1#69 meeting were as follows [1]:

	Agreement:

· For the DMRS sequence initialization
· Two candidate values of X are configured: x(0) and x(1)
· nSCID  is reused for dynamic selection of x(0) or x(1) only for rank 1 and 2

· Note that nSCID equals to 0 for the rank larger than 2 and x(0) is used

· The value range of x(n) (0<=n<2) is 0 – 503

Conclusion:
· FFS of default values for x(0) and x(1) 




In this contribution, we will discuss the default values for DMRS sequence initialization.

2 Discussion
2.1 The necessity of default values for DMRS sequence initialization
According to the agreement on DMRS, the candidate values of X for the DMRS sequence initialization can be configured to UE by RRC signalling, and the nSCID is used for the switching of X. This modification on DMRS sequence initialization is introduced to facilitate CoMP operation in Rel-11. As illustrated in Fig. 1, if UE1 is configured to work in MU-CoMP mode (e.g. JP) with UE2, their respective X values can be set as x(0), which typically is a common virtual cell ID. In this case, the orthogonality can be maintained between the DMRSs of the two TPs. And then if UE1 is configured to work in MU-MIMO mode with UE3 that belongs to the same TP, its X can be switched to x(1) with a value which is the same as UE3 and different from UE2, therefore the interference randomization between the two TPs can be achieved.
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Fig. 1: Dynamic switching of X.
In order to reduce the RRC signalling overhead, the default values are needed to be defined. In this case, most of the UEs are expected to operate in a normal mode (i.e. non-CoMP) with a default value without the aid of RRC signalling. Only a small portion of the UEs that can satisfy for CoMP operation, may switch to the CoMP mode, then the optional values of X are needed to be configured via RRC signalling. Therefore, the RRC signalling overhead can be achieved minimum. 
Proposal 1: The default values of x(0) and x(1) should be specified in Rel-11.
2.2 The default values of X for DMRS sequence initialization

It was suggested in [2] that the default values of X can be set as e.g. x(0)= PCI and x(1)=f(RNTI), where f( ) is a function related to the range of X. Although a UE-specific parameter i.e. RNTI for DMRS sequence initialization could achieve a better interference randomization effect between two TPs we do not think it is a appropriated choice for the default values of x(1). Since the RNTI of a UE is unknown to the co-scheduled UE when these two UE are operate in MU-MIMO mode, therefore, the interference between the paired UEs will be hard to eliminated by advanced receiver for interference cancelation.  Hence, the performance for MU-MIMO will be degraded in comparison to a using a cell-specific parameters. Therefore, we suggest no UE-specific parameter is added.
Proposal 2: UE-specific parameter for DMRS sequence initialization is not suitable in Rel-11.
In our view, two principles should be taken into account when deciding the default values for DMRS sequence initialization. The first and most important factor to be considered is the backward compatibility. More specifically, the default values should be compatible with the values defined in Rel-10 such that the legacy UEs can assume no ambiguity. The second aspect is that the default values should be applicable to the more general scenarios, aiming to minimize the required RRC signalling overhead for reconfiguration of the values.

Considering these two principles, the cell ID may be a reasonable choice for being the default values for DMRS sequence initialization. According to the previous agreements [3], the scrambling sequence of DMRS for PDSCH on ports 7~14 is initialized by:
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By setting default values of both x(0) and x(1) as the cell ID, the cinit parameter can easily fall back to Rel-10 definition as: 
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Thus the backward compatibility can be guaranteed. Furthermore, the motivation of introducing the dynamic selection of X is to support the flexibility of CoMP operation. More explicitly, only the CoMP UEs need to be configured with the optional values for DMRS sequence initialization for their orthogonal coordination among different cells, while the non-CoMP UEs can still work as usual with the default values. Recall that only the cell edge UEs may need to enable CoMP functions. Hence, the RRC signalling overhead can be minimized through setting the default values of x(0) and x(1) as the cell ID.
Proposal 3: The default values of x(0) and x(1) for DMRS sequence initialization equal to cell ID.

3 Conclusion

In this contribution, we discussed the default values for DMRS sequence initialization. Our proposals are summarized as follows:

Proposal 1: The default values of x(0) and x(1) should be specified in Rel-11.
Proposal 2: UE-specific parameter for DMRS sequence initialization is not suitable in Rel-11.
Proposal 3: The default values of x(0) and x(1) for DMRS sequence initialization equal to cell ID.
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