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1 Introduction
According to agreements made in RAN1 #68bis [1]:
· Configuration of multiple non-zero-power CSI-RS resources includes at least following parameters that are configured per CSI-RS resource: antennaPortsCount, resourceConfig, subframeConfig, Pc, and parameter X to derive scrambling initialization

Meanwhile some other issues on CSI-RS are left for FFS:

· FFS whether some parameters can be configured per CSI-RS port considering the decision of supporting coherent joint transmission by the aggregated CSI feedback corresponding to multiple TPs in one CSI-RS resource
· FFS: UE specific RRC signaling for CSI-RS restriction is configurable per CSI-RS resource
· FFS: Signaling of the bandwidth information for CSI-RS

This contribution expresses our views on these remaining issues for CSI-RS.
2 Per-port configuration 
1) The initialization seed (X) of CSI-RS scrambling sequence

As mentioned in [2], per-port sequence initialization of CSI-RS aims to support the aggregated feedback for multiple TPs in the per-resource feedback mechanism. It requires the CSI-RS ports over all these involved TPs fit into one Rel-10 CSI-RS resource pattern as well as the same subframe configuration, which can be a restriction to CoMP measurement set construction. Therefore multiple CSI-RS resources per UE should be anyway the baseline configuration method. The necessity to make single CSI-RS resource to cover multiple TPs or multiple X’s is not strong. 
Proposal-1: All CSI-RS ports in one CSI-RS resource share the same scrambling sequence.
2) Power reference parameter Pc

Assume one UE needs to measure CSI as well as the inter-TP phase from two TPs. The CSI-RS allocations for the two TPs are given in Figure 1, where the power imbalance issue can occur if, for example, one TP is macro eNB and another TP is LPN. There could be two alternative solutions on CSI-RS configuration relating to inter-TP phase measurement. 
· Alt-1: Inter-TP phase feedback is based on the same CSI-RS resource configuration where Pc is configured per port.
· Alt-2: Inter-TP phase feedback is based on the multiple CSI-RS resource configurations where Pc is configured per CSI-RS resource. It requires additional signaling to configure aggregated feedback based on multiple CSI-RS resource configurations.  
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Figure 1 Transparent inter-point phase CSI-RS
Alt-2 has apparent drawbacks on more standardization efforts, larger signaling overhead and more complicated configuration logic. 
Proposal-2: If Rel-11 does not support additional signaling to aggregate multiple feedback, each of which is based upon different CSI-RS resource configuration, per-port configuration of Pc should be included in CSI-RS resource configuration. 

3 UE specific RRC signalling for CSI-RS restriction
According to Rel-10 specification, the UE should assume CSI-RS is not transmitted by its serving eNB if such transmission instance otherwise collides with PSS/SSS, PBCH/SIB1 or paging channel that is transmitted by the same eNB. Therefore, when Rel-11 UE attempts to measure CSI-RS transmitted from a non-serving TP, it needs to ensure whether that CSI-RS instance is indeed transmitted. It was proposed in [3]

 REF _Ref322001339 \r \h 
 that additional signaling should be specified to inform UE of those subframes in which the CSI-RS can be safely measured. 
In our view, the collision between CSI-RS and PSS/SSS, PBCH/SIB1 or paging channel can be an eNB implementation issue. If the additional signaling should be considered to further help UE ensure the transmission of CSI-RS, such signaling should be as simple as possible. According to [4], it is sufficient for this signaling to contain information just telling UE in which subframes the CSI-RS may collide with paging sent from the same TP. 
Proposal-3: The CSI-RS restriction signaling is either not needed or in a simple form that only tells in which subframes the CSI-RS may collide with paging.
4 Signaling of the bandwidth information for CSI-RS
In the practical system deployment, different TPs can have different transmission bandwidths, due to the following reasons:

· Low power TP may have narrower bandwidth than high power TP to relax the requirements on backhaul link and to minimize the cost of low power TP;
· Low power TP may reduce its transmission power and bandwidth when less users in its coverage area to improve the energy efficiency and/or to provide flexibility in the network deployment.
On the other hand, the CSI-RS is transmitted in full bandwidth. In order to measure the CSI-RS sent from non-serving TPs, the UE may need to know the transmission bandwidth of those TPs. Assume the bandwidth of UE’s serving TP is Bs, and the bandwidth of non-serving TPs sending the CSI-RS is Bi. There can be two alternatives:
· Alt-1: UE always assume Bi no smaller than Bs, and the CoMP operation for the UE always takes place within spectrum of bandwidth Bs. In this alternative, there is no need to additionally signal to UE the bandwidth information for each CSI-RS resource. 
· Alt-2: It is possible to have Bi<Bs from UE point of view. It is necessary in this case to define additional signalling to inform UE of the bandwidth information for each CSI-RS resource.  

Even though it is not quite clear whether R11 DL-CoMP can support DCI scheduling and PDSCH transmission via multiple TPs with any combinations of different bandwidth, additional signaling to inform UE of CSI-RS bandwidth for each CSI-RS resource would at least allow forward-compatibility in future LTE release.
Proposal-4: Bandwidth information is included in configuration of each CSI-RS resource. 
5 Subframe offset in initialization of CSI-RS sequence 

The inclusion of subframe offset into the CSI-RS sequence initialization was proposed in previous RAN1 meetings to handle the situation where different TPs have the subframe boundary timing synchronized but the subframe index misaligned. One reason for such misalignment is the better support of eICIC feature with ABS. However, non-zero subframe offset is not mandatory requirement for eICIC. In addition, much more complexity are expected with introduction of non-zero subframe offset, including

· The excessive signaling overhead containing information of subframe offset has to be included in the configurations of any DL or UL signals that may vary with subframe index or slot index. 
· The non-zero subframe offset could make it very difficult to implement inter-TP DL DMRS orthogonality. 
· To support the deployment where the DL transmitting TP and UL receiving TP are decoupled and the UEs connected to different DL transmitting TPs are served by the same UL receiving TP, the UE may need to observe different subframe offsets or equivalently SFN offsets between DL and UL, which may further impose broader impact to LTE specification.  
Therefore, we prefer to assume the zero subframe offset among CoMP TPs. 
Proposal-5: Do not include subframe offset in CSI-RS scrambling sequence initialization.

6 Conclusion
The proposals in this contribution are summarized as below.

Proposal-1: All CSI-RS ports in one CSI-RS resource share the same scrambling sequence. 

Proposal-2: If Rel-11 does not support additional signaling to aggregate multiple feedback, each of which is based upon different CSI-RS resource configuration, per-port configuration of Pc should be included in CSI-RS resource configuration.   
Proposal-3: The CSI-RS restriction signaling is either not needed or in a simple form that only tells in which subframes the CSI-RS may collide with paging.
Proposal-4: Bandwidth information is included in configuration of each CSI-RS resource.
Proposal-5: Do not include subframe offset in CSI-RS scrambling sequence initialization.
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