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Discussion and decision
1
Introduction

For Rel-11 downlink DM-RS, the following working assumptions were proposed in RAN1 #68:
· Enhancement to DMRS sequence in Rel-11 DL-CoMP is supported.

· The scrambling sequence of DMRS for PDSCH on ports 7 ~14 is initialized by 
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· X is a parameter whose value is dynamically chosen from {x(0), x(1), …, x(N-1)} for N>1 and x(n) (0<=n<N) are configured by UE-specific RRC signaling.

· The value of N and details of dynamic selection are FFS.

· X could be dynamic signaling with additional bits of DCI format or

· Tied to current parameter, e.g. nSCID

· The value range of x(n) (0<=n<N) is FFS.

· Note: Target of harmonization with ePDCCH is FFS

· Note: Target of minimize the modification of any DCI formats for DM-RS sequence.

Furthermore for Rel-11 CSI-RS the following working assumptions were proposed in RAN1 #68:
· Pseudo-random sequence generator initialization (cinit) is configurable in a UE-specific manner 
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· At least X will be signaled.

· FFS: Interpretation of ns.

· Range of X is 0 to 503.

· Pc is configurable at least per CSI-RS resource

· FFS: Configuration per CSI-RS port.

In this contribution we discuss the remaining issues for DL reference signals for Rel-11 CoMP operation.
2
DM-RS Configuration
Value of N
It has been shown in [1] that dynamic switching between  inter-point DM-RS coordination and MU-MIMO within a cell/service area is achievable by using two values of X (namely x(0) and x(1)) or alternatively, N=2.  The question remains, should N be increased beyond 2.

The motivation for configuring multiple possible scrambling is the possibility of dynamically selecting another UE for orthogonal scheduling. With 2 values it could be considered that a lot of scheduling flexibility is already introduced as a CoMP UE at the border between two cells is now capable of being co-scheduled with another UE from either cell. The additional gain from adding a degree of freedom to co-schedule with a UE from a third cell is most likely very limited even if the CoMP set size would be higher than 2.
Proposal #1: The value of N is 2.
Range of x(n)
The value of X in the proposed scrambling sequence initialization replaces the cell ID that had a range of [0,503].  The value of X for a CoMP UE may be set in such a way that the same scrambling initiator is not used by any other UE in the neighborhood (except UE’s for which orthogonal co-scheduling is sought). A range of values up to 503 is probably sufficient in most cases. However, there would not be any fundamental difficulty in increasing the allowable range given the formula for the scrambling initiator.
Proposal #2: The range of X is [0, 503].
Dynamic selection of x(n)
There are currently two basic ways to dynamically indicate the value of X to a UE: either by adding additional bits to DCI formats or tying it to nSCID.  By adding additional values to the DCI we can increase the configuration flexibility.  For example, we may have a UE that is dynamically assigned X1 and X2 as well as nSCID=0 or 1.  Therefore up to 4 different scrambling sequence initializations would exist for that UE.  On the other hand tying the values of X to nSCID decreases the number of scrambling sequence initializations to 2 for that UE.  However, the network can assign the other 2 scrambling sequence initializations to another UE and therefore there is still the same potential for multiplexing.  Therefore the addition of extra bits to DCI is not seen as providing any benefits and does not meet the design target of minimizing the modification of any DCI format.
Proposal #3: The value of X is tied to nSCID.
3
CSI-RS configuration
Per-natenna-port configuration of Pc
In R10, all CSI-RS ports of the (unique) non-zero-power CSI-RS configuration are scrambled using a sequence initialized from the same value calculated from the physical cell identity. In addition, all CSI-RS ports have the same assumed ratio of PDSCH EPRE to CSI-RS EPRE (Pc). This type of configuration is consistent with a deployment where the UE is served by a single point or set of  geographically co-located antennas.

To support feedback for multi-point operation in R11, a working assumption was taken to allow multiple non-zero-power CSI-RS resources to be configured. It needs to be determined whether or not all antenna ports use the same Pc parameters within each CSI-RS resource.

Clearly, the possibility of configuring multiple non-zero-power CSI-RS resources already allows the UE to measure relevant CSI for any type multi-point operation, even if the above parameters are common to all antenna ports of a resource. This is because in practical deployments, these parameters are the same within all antenna ports of a transmission point. Therefore, the motivation for defining values on a per-antenna-port basis would be to allow the CSI-RS transmitted from multiple transmission points to be configured as part of a single CSI-RS resource. In this case, the UE would then effectively report “aggregated” CSI feedback in a per-CSI-RS-resource report. 

This approach could thus be viewed as a transparent way of implementing aggregated feedback. However, it could be questioned whether it is truly transparent considering that the UE would anyway have to take into account the different Pc values in the estimation (and be tested accordingly). In addition, there is less flexibility for falling back to a CSI report for a single point unless separate per-point CSI-RS resources are also configured. Considering this, there seems to be little benefit over the more natural approach of associating a CSI-RS resource to a single transmission point and if necessary configuring the UE to report aggregated CSI over multiple CSI-RS resources.

 Proposal #4: Pc and cinit are configured on a per-CSI-RS-resource basis only.
Configuration of subframeConfig
One remaining issue with respect to CSI-RS configuration is the question as to whether there should be a subframeConfig value common or independent per CSI-RS resource.  In [2] we provided our views on this question.  In short, we believe that a future-proof design should consider the evolution towards denser deployments of low power nodes, for which the available number of resources per subframe could become restrictive (especially if one considers more than 2 ports per node).  To avoid such problems in the future, it would seem wiser to not impose unnecessary restrictions unless there is a clear benefit.  In this case, there is noi obvious benefit of restricting all CSI-RS resources to share the same subframe configuration, aside from a modest reduction of RRC signaling overhead.  Whenever possible (e.g. for low density deployments), the network can always elect to configure the same subframe configuration for all resources by setting the parameter to the same value for all resources.
Proposal #5: The subframe configuration (subframeConfig) is configured on a per-CSI-RS-resource basis.
4
Conclusions
In this contribution we present our views on the remaining issues with DL RS.  With respect to DM-RS we propose the following:
Proposal #1: The value of N is 2.
Proposal #2: The range of X is [0, 503].
Proposal #3: The value of X is tied to nSCID.
With respect to CSI-RS we have the following:

Proposal #4: Pc and cinit are configured on a per-CSI-RS-resource basis only.
Proposal #5: The subframe configuration (subframeConfig) is configured on a per-CSI-RS-resource basis.
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