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1 Introduction
In RAN1#68bis meeting [1], it was agreed that the configuration of multiple non-zero-power CSI-RS resources includes at least:
· AntennaPortsCount
· ResourceConfig
· SubframeConfig
· Pc
· Parameter X to derive scrambling initialization.
And the remaining issues of CSI-RS for CoMP were concluded as follows:
· 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 shows Hitachi’s consideration on signaling of the bandwidth information for CSI-RS.
2 Motivation to add additional RRC signaling for CSI-RS
In LTE Rel.10, the bandwidth of CSI-RS is assumed to be the same as system bandwidth, since a UE only uses one CSI-RS resource configured by its severing eNB. However, CoMP has been adopted as an important feature in LTE Rel.11, where a UE may use multiple CSI-RS resources corresponding to different transmission points (TPs). According to CoMP deployments, the different TPs may belong to different cells with different system bandwidths such as Marco-cell, Pico-cell and so on. Allowing CSI-RS for CoMP to have specific bandwidth not always the same system bandwidth is an efficient support for CoMP deployment due to the following merits:
(1) It can satisfy CSI-RS based measurements in heterogeneous bandwidth scenario [2], e.g. in CoMP Scenario 3, where high power node may have wider bandwidth than bandwidth of low power node.

(2) It can increase flexibility of CoMP development by enabling CoMP measurement set to include unequal bandwidth TPs.
(3) It can reduce processing complexity at UE, e.g. MTC UE, since UE may perform the CoMP measurement relying on CSI-RS only in some specific subbands instead of whole system bandwidth.
We conclude the following observation on CSI-RS for CoMP.
Observation: Introducing information of the subbands assigned to multiple CSI-RS resources corresponding to different TPs is useful for CoMP deployment.
3 Additional RRC signaling of the bandwidth information for CSI-RS
Taking the above observation into account, additional RRC signaling is expected to indicate the information on the subbands of CSI-RS for CoMP. Figure 1 shows an example of CoMP deployment, where UE1 and UE2 are in a cell covered by a serving eNB, and two RRHs are located in the same cell to serve two hotspot areas. UE1’s CoMP measurement set for UE1 is composed of the serving eNB and RRH1, while CoMP measurement set for UE2 is composed of the serving eNB and RRH2. The system bandwidth of the serving eNB, RRH1 and RRH2 are different each other as shown in Figure 2.
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Figure 1  An example of CoMP deployment.
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Figure 2   An example of different system bandwidths of different TPs.
There may be two types of parameters as additional RRC signaling to indicate the specific subbands where CSI-RS based CoMP measurement is valid.
· Type 1: Explicit bandwidth parameter, which only informs UE of the bandwidth of the common subbands among TPs (eNB and RRH) with the assumption that all TP have the same central frequency. In the case of Figure 2, the explicit bandwidth parameters in RRC signalings for UE1 and UE2 are 6 and 4 subbands, respectively.
· Type 2: A bit-map in RRC signalling for CSI-RS configuration, where each bit presents a subband or some band unit whose bandwidth may be defined by higher layer. When the bit is 0, CSI-RS in the corresponding subband is used for conventional no-CoMP manner; and when the bit is 1, CSI-RS in the corresponding subband can be used for CoMP measurement manner. In the case of Figure 2, the bit-maps in RRC signaling for UE1 and UE2 are 01111110 and 00111100, respectively.
  Comparing the above two types of parameters, the type 2 (bit-map) can indicate not only the bandwidth but also the location of the subbands valid for CoMP measurement relying on CSI-RS. Therefore, the type 2 additional RRC signaling can provide more flexibility according to UE’s environments and finer information for CoMP deployments.
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Figure 3   An example of different subbands situations.

For instance, when the subband#3 and #5 is not suitable to perform CoMP for UE1 due to fading or interference as shown in Figure 3, the bit-map in RRC signaling of CSI-RS configuration for UE1 is set to 01010110. According to the bit-map, UE1 performs CoMP measurement with the CSI-RSs only in the subband #2, #4, #6 and #7. That means the type 2 parameter (bit-map) can indicate discontinuous subbands for CoMP. Therefore, we prefer to use a bit-map as additional RRC signaling of CSI-RS configuration for CoMP.
Proposal: A bit-map should be used in RRC signaling to indicate subband information of CSI-RS for CoMP.
4 Conclusion
In this contribution we have discussed additional RRC signaling for CSI-RS configuration in order to give better support to CoMP deployment. We have presented the observation and given the proposal as follows:
Observation: Introducing information of the subbands assigned to multiple CSI-RS resources corresponding to different TPs is useful for CoMP deployment.
Proposal: A bit-map should be used in RRC signaling to indicate subband information of CSI-RS for CoMP.
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