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1. Introduction
In RAN1 #66bis meeting, working assumptions for DMRS were endorsed as follows:

· Same DMRS sequence generator as in Rel-10 is used.

· A UE can be semistatically 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, we provide our views on the DMRS configuration for CoMP operation.
2. Discussions
By nature of CoMP, a CoMP UE sees strong signal (comparable to the serving cell signal strength) from a neighboring cell, and this neighboring cell signal can cause interference (in DPS and CS/CB) or contain the desired signal for the targeting CoMP UE (in JT). This CoMP transmission needs to be taken into consideration in designing DL DMRS.

Another aspect that can be considered with regard to DL DMRS is the number of UEs that can be paired simultaneously in a given time/frequency resource. As it is anticipated that more UEs will be scheduled together in a CoMP cell, especially in case of CoMP scenario 4 in which geographically separated antennas of a single logical cell serve multiple UEs in a MU-MIMO-like manner, it may be crucial how many UEs can be co-scheduled. Rel-10 specification can co-schedule up to four UEs (each UE has transmission rank 1) with two orthogonal and two pseudo-orthogonal DMRS patterns. This co-scheduling capability of Rel-10 specification may limit the achievable CoMP gain because of unavoidable interference among DMRS from different TPs, so further study seems to be needed on how to increase the UE pairing capability. For example, if the configurability of DMRS sequence is introduced, the network can assign different sequences to different points such that more pseudo-orthogonal DMRS patterns can be provided within a cell. 

Hence, to support CoMP operation effectively and increase the UE pairing capability, the configurability of DMRS sequence should be introduced.

Proposal: The configurability of DMRS sequence should be introduced in Rel-11. 

Some possible methods for co-scheduling capacity are listed below and shown in Figure 1;

Method 1: Virtual cell ID (RRC configuration of cell ID)
According to TS 36.211 [1], the pseudo-random sequence generator shall be initialized with 
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 at the start of each subframe, where for antenna ports 7 and 8 
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 is given by the scrambling identity field in the most recent DCI format 2B or 2C associated with the PDSCH transmission. 
In order to randomize the DMRS interference from different transmission point (especially in case of scenario 4), “cell ID” part of the initialization equation can be indicated to each UE by means of RRC signalling. In other words, the UE which receives the “cell ID” parameter via RRC signalling replaces 
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 in the formula with the signalled value. It is FFS whether to increase the bit width for the indication of
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Method 2: Combination of virtual cell ID and SCID
The method 1 can increase co-scheduling capacity as well as orthogonality of the inter-cell DM RS by means of RRC configuration of the cell ID, but it has a limit that the “cell ID” part cannot be changed dynamically. In order to support dynamic change of the “cell ID” part, we can consider the method 2 where DCI dynamically indicates the combination of “cell ID” and “SCID” which is to be used for the demodulation. Here, the SCID bit field is interpreted as the indicator of the combination to be used and the eNB can send an RRC signalling to define which combination is assigned to which SCID indication. For example, given that one bit is allocated in the DCI for the dynamic indication of the DM RS sequence as in DCI format2C, the eNB can send an RRC message to inform which values of the “cell ID” and “SCID” correspond to “0” and “1” of that bit field, respectively. As the “cell ID” part can be indicated by DCI, this method support dynamic change of that part and the method 1 can be regarded as a special case of the method 2 in which the same “cell ID” applies to all the candidates.

Method 3: UE specific cell ID
UE specific cell ID (which can use RNTI [2] or UEID [3]) is another way to expand UE pairing capability. But this method is unsuitable for MU-MIMO operation because each UE has a unique pseudo random sequence and as a result, it is not possible to guarantee the orthogonality between two sequences of the antenna ports separated by CDM. 
Proposal: Higher layer signaling indicates the “cell ID” part of the initialization formula (the method 1) or the candidates of the combination of the “cell ID” and “SCID” (the method 2).
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Figure 1. Possible solutions for DMRS configuration signalling
In addition to DMRS sequence handling mentioned above, if PDSCH is scheduled by E-PDCCH based on DMRS, the dependency between E-PDCCH DMRS and PDSCH DMRS should be further considered for DMRS configurability.
3. Conclusion
We discussed in this contribution DMRS configuration for increasing UE pairing capability. The following was proposed based on the discussion:
Proposal 1: The configurability of DMRS sequence should be introduced in Rel-11.
Proposal 2: Higher layer signaling indicates the “cell ID” part of the initialization formula (the method 1) or the candidates of the combination of the “cell ID” and “SCID” (the method 2).
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