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1. Introduction
In RAN1#67, the following working assumption was agreed: 
· Enhancements to PUSCH DMRS will be specified in Rel-11
· Enhance inter-cell orthogonality by CS/OCC
· Working Assumption on PUSCH DMRS
· UE-specific configuration of base sequence
· UE-specific configuration of CS hopping
· FFS whether configuration is semi-static or dynamic
· base sequence and CS hopping can be configured independently
· coexistence of legacy UEs should be taken into account
In this contribution, we focus on shortage of PUSCH DM-RS resource in CoMP scenario 4 and propose to consider RRH-Specific DM-RS resource grouping as a solution to the shortage of PUSCH DM-RS resource.
2. RRH-specific PUSCH DM RS resource grouping for UL CoMP Scenario 4 
In CoMP Scenario 4, a macro eNB and RRHs in the same cell have the same physical cell ID. If the same principle applies as Rel-10 to Rel-11 CoMP Scenario 4, the number of Zadoff-Chu sequences which can be used in the same cell is very limited. If the number of UEs in the same cell increases, the resources for DM-RS can become insufficient, and the same resource has to be allocated to DM RS of the multiple UEs. Then the degradation of channel estimation quality can happen and influence the demodulation of PUSCH.
In order to increase DM-RS resource capacity and avoid the resource collision between UEs assigned the same DM RS resource, we propose to use RRH-specific DM-RS grouping for PUSCH DM-RS. Macro eNB determines a group which uses a RRH-specific DM-RS for each UE based on the CSI fed back from the UE or the reception quality measured by using SRS. The sequence for the RRH-specific DM-RS can be defined like the sequence number of group hopping in [1].
The RRH-specific sequence 
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Here, 
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 is a RRH-specific parameter, not a Cell-specific parameter like 
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 in Rel.10.
In a macro cell having low-power RRHs under its umbrella and employing RRH-specific DM-RS grouping for PUSCH DM RS resource allocation in the macro cell, the group for a UE is changed according to the UE’s location relative to nearby RRH. The network roughly locates the UE somehow, infers which RRH is nearest the UE and determines whether the inferred RRH should serve the UE. 
Specifically two methods are shown below about how to determine which RRH is the nearest to the each UE. One is the method by using the CSI fed back from UEs. UE measures the CSI based on CSI-RS and feeds it back to the eNB and the network. CSI-RS is configured per RRH, and then it can obtain the CSI for each RRH. The network compares the CSI per UE and determines the RRH, between which and the UE, CSI is the best, is the nearest to it.
The other is the method by using UL reception quality. UE sends the SRS to RRHs. Each RRH measures the UL reception quality based on SRS. The network compares the UL reception quality from RRHs per UE and determines the RRH, at which UL reception quality is the best for the UE, is the nearest to it. 

DM RS resource to be used by the UE for its PUSCH transmission is indicated to the UE via dedicated signaling (L1 or RRC signaling). A set of PUSCH DM RS resource for a UE is UE-specifically configured although DM RS resource grouping is RRH-specific.

An example is shown in Fig.1. 
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Fig.1 Example for RRH-specific DM-RS grouping for PUSCH DM-RS in CoMP scenario 4
UE1 and UE2 are situated in RRH1 cell coverage, and UE3 and UE4 in RRH2 cell coverage. Group#1 is assigned to UE 1 and UE2, and Group #2 to UE#3 and #4. UEs assigned the same Group are configured to use the same DM-RS root sequence.
3. Conclusions
When applying Rel.10 DM-RS resource allocation to PUSCH in CoMP scenario 4, the amount of PUSCH DM RS resource in a macro cell can become insufficient.
We propose to consider RRH-Specific DM-RS grouping as a solution to the shortage of PUSCH DM-RS resources.
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