[bookmark: OLE_LINK3]3GPP TSG RAN WG1 Meeting #69                                           R1-122378
Prague, Czech Republic, May 21-25, 2012

Source:	NTT DOCOMO
Title:	Views on UE-Specific DMRS for UL CoMP
[bookmark: Source]Agenda Item:	7.5.6.1.1
[bookmark: DocumentFor]Document for:  	Discussion and Decision
Introduction
At the previous RAN1 #68bis meeting, the introduction of a UE-specific PUSCH DMRS sequence was discussed and Alt. 3, which enables decoupled configurations of a virtual cell ID (VCID) and cinitCSH using the RRC signaling, was agreed upon as a working assumption [1]. In this contribution, we discuss the applicable scenarios and signaling manner for the UE-specific PUSCH DMRS for the UL CoMP.

UE-Specific PUSCH DMRS for HetNet CA Scenarios
We consider that a heterogeneous network (HetNet) deployment with carrier aggregation (CA) [2] is a promising deployment scenario for the near and far future. Figure 1 shows a scenario in which a macrocell is configured as the PCell and picocells (low Tx power RRH cells) are configured as the SCells based on inter-band CA. In this scenario, CoMP operation among picocells is similar to that in CoMP Scenario 3 if different cell IDs are assigned to the picocells. Meanwhile, if the same cell ID is shared among picocells, this deployment scenario is similar to CoMP Scenario 4. 
Therefore, in such HetNet deployments with CA, a UE-specific sequence in the PUSCH DMRS would also be useful for flexible CoMP operation as well as CoMP Scenarios 3 and 4. However, it is desirable that the UE-specific sequence be independently configurable component carrier (CC)-by-CC while the default sequence should be cell-specific as in Rel. 10. Furthermore, even if the new carrier type is applied to the SCell, this kind of scenario can be considered to be similar to CoMP Scenario 3 or 4. In this case, however, future proofing and scalability are more important issues compared to the backward compatibility to legacy UEs.
Observation 1: The UE-specific PUSCH DMRS sequence should be independently configurable CC-by-CC while the default sequence should be cell-specific as in the Rel. 10 specifications.


Figure 1 – HetNet deployment with CA.

Signaling Range of VCID and cinitCSH


In the Rel. 10 specificications, reference signal sequence  is defined by cyclic shift  of base sequence  as shown in the following equation, where u, v and MscRS represent the group number, base sequence number and length of the reference signal, respectively.




All three variables, i.e., u, v, and , are derived using higher layer signaled parameters of the Cell ID (NIDcell) and/or ss.

3.1. Group number
Regarding the generation of the group number in Rel. 10, a sequence shift pattern for the PUSCH, fssPUSCH, and cinit for initializing group hopping are tied to the higher layer signaled parameters, as shown in the following equations.


, where 


Although all the combinations for fssPUSCH of 0-29 and cinit of 0-16 can be configured by utilizing two higher layer configured parameters, it is impossible to configure all these combinations using VCID without increasing the range from 0-503. More specifically, since the combination of fssPUSCH of 24-29 and ss of 16 cannot be realized, the signaling range of VCID should be extended to at least 0-509 to cover all the signaling possibilities in Rel. 10.
Proposal 1: Signaling range of VICD should be 0-509.

3.2. Sequence number and cyclic shift
Regarding the generation of sequence number and cyclic shift in Rel. 10, cinit utilized for the initializing sequence hopping and cyclic shift hopping are tied to NIDcell, as shown in the equation below. 


Althgugh the range of cinit achieved by Rel. 10 specification is 0-541, the total number actually selected is limited to 510. In this sense, we propose two alternatives for configuring cinitCSH.
· Alt. 1: RRC signaling configures an index with the range of 0-509, which is tied to cinitCSH.
· Alt. 2: RRC signaling directly configures cinitCSH with the range of 0-541.
Although Alt. 2 seems simple, the required number of signaling bits is increased by 1 bit compared to Alt.1.
Observation 2: There are two alternatives for configuring cinitCSH with the range of 0-541.

Dynamic Signaling of UE-Specific PUSCH DMRS
A UE-specific PUSCH DMRS is intended to achieve MU-MIMO in the UL CoMP scenario. Normally, a UE pair for MU-MIMO is switched corresponding to the channel dependent scheduling, which is performed with respect to each subframe. Moreover, system-level simulation results in [3] exhibit a performance improvement due to dynamic configuration of the DMRS resource compared to a semi-static configuration. Regarding these aspects, the UE-specific PUSCH DMRS resource should be configured dynamically. Furthermore, considering the tradeoff between the impact on the DCI format size and the flexibility of network operation, it may be sufficient to configure two sets of the DMRS parameters.
Proposal 2: UE-specific PUSCH DMRS resource should be configured dynamically with the signaling length of 1 bit.
Dynamic signaling of the UE-specific PUSCH DMRS may be achieved by adding a new bit to the UL related DCI, i.e., DCI Format 0/4. However, since the payload size of the DCI in the common search space should not be changed considering the behavior of the sytem, modification should be limited to a UE-specific search space.
Proposal 3: Payload size modification should be limited to a UE-specific search space for the UL related DCI. 

Conclusion
In this contribution, we discussed the applicable scenario and signaling manner for the UE-specific parameters. The following observations and proposals are given based on the discussion.
Observation 1: UE-specific PUSCH DMRS sequence should be independently configurable CC-by-CC while the default sequence should be cell-specific as in the Rel. 10 specifications.
Proposal 1: The signaling range of VICD should be 0-509.
Observation 2: There are two alternatives for configuring cinitCSH with the range of 0-541.
· Alt. 1: RRC signaling configures an index with the range of 0-509, which is tied to cinitCSH.
· Alt. 2: RRC signaling directly configures cinitCSH with the range of 0-541.
Proposal 2: UE-specific PUSCH DMRS resource should be configured dynamically with the signaling length of 1 bit.
Proposal 3: Payload size modification should be limited to a UE-specific search space for the UL related DCI.
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