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1. Introduction
In RAN1#66bis, the general idea of CSI-RS configuration was discussed and the support of multiple CSI-RS configurations was agreed. In [1], it was discussed that the CSI-RS configuration has an impact on both DL and UL CoMP. However, details of CSI-RS configuration are FFS. In this contribution, we discuss the CSI-RS configuration from the RSRP/pathloss measurement point of view.  We propose that:

· The CSI reporting set and the RSRP and associated measurements (e.g., pathloss) should be allowed to set independently.
· The need for CSI-RS RSRP reports for CoMP should be discussed and when CSI-RS RSRP reports are discussed, it should be discussed independently from RRM measurement reports.
2. Discussion
2.1. Relationship between CSI reporting set and CSI-RS RSRP measurement area
In this contribution, we assume that if a CSI-RS resource is a part of the RSRP measurement set, it is intended that the UE is to measure the RSRP/pathloss of the CSI-RS resource.

The CSI measurement set and CSI reporting set is mainly used for DL. However, the CSI-RS RSRP measurement is mainly used for UL CoMP.

In DL signal transmission, there is a power difference between high power RRH (or macro eNB) and RRH (or Low power node). Therefore, it is reasonable to choose the transmission point(s) which have higher downlink RS reception power from the downlink point of view. On the other hand, if there is no power difference in uplink transmission, it is reasonable to choose the reception points which have the lower pathloss from the uplink point of view. As shown in Figure 1, the condition can exist where the zones of the CSI reporting set and the CSI-RS RSRP Measurement area are not totally aligned, and therefore the selection of appropriate transmission/reception points may need to be different for the DL and UL. Thus, we can consider two alternatives as in Figure 1:

Alt.1: The CSI reporting set is a subset of the CSI-RSRSRP measurement area
Alt.2: The CSI reporting set is independent from the CSI-RSRSRP measurement area
If Alt.1 is specified, the CSI reporting set is the subset of CSI-RS RSRP measurement area so that the UE has to measure the CSI-RS RSRP at least at all transmission points within the CSI reporting set even though some transmission points may not appropriate as the uplink reception points.

On the other hand, if Alt.2 is specified, the network can configure the CSI-RS RSRP measurement area and CSI reporting set independently. Thus, the UE can measure the CSI-RS RSRP of only the UL intended transmission/reception points within the CSI reporting set and does not need to measure the CSI-RS RSRP of all possible transmission points within the CSI reporting set.

The CSI-RS RSRP measurement area may not be specified explicitly in the specification. However, CSI-RS RSRP measurement is an important feature for UL CoMP, so to enable the best transmission/reception points to be used, we should allow for the CSI reporting set and the RSRP and associated measurements to be set indepdendently. 
Proposal 1:

The CSI reporting set and the RSRP and associated measurements (e.g., pathloss) should be allowed to set independently.
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Figure 1(left: Alt.1) : CSI reporting set is a subset of the CSI-RS RSRP measurement area
Figure 1(right: Alt.2) : CSI reporting set is independent from CSI-RS RSRP measurement area
2.2. Necessity of CSI-RS RSRP report based on CSI-RS

The benefit of supporting CSI-RS RSRP reports

In the previous section, we discussed the RSRP measurement set and the necessity of CSI-RS RSRP measurement. Whether to specify the CSI-RS RSRP reports or not is a separate issue.

Therefore, in this section, we focus on whether to specify the CSI-RS RSRP reports. 

We see the following possible use cases for CSI-RS RSRP reports. CSI-RS RSRP reports can be used for UL and/or DL point selection, pathloss notification for the network and uplink coordinated scheduling.

For example, based on CSI-RS RSRP reports, the network can select appropriate transmission point(s) and reception point(s). In another example, based on CSI-RS RSRP reports, the network can acquire the pathloss value. In another example, based on CSI-RS RSRP reports, the network can acquire the pathloss values between each reception point and each UE, so the network can estimate the static interference level when UL data is scheduled. Therefore, the acquisition of the pathloss values between each reception point and each UE is useful from the UL coordinated scheduling point of view. Taking into account the information in table 1, we believe that the need for CSI-RS RSRP reports should be discussed. The details of CSI-RS RSRP reports mechanism should be FFS for now.

Proposal 2:

Considering table 1, the need for CSI-RS RSRP reports for CoMP should be discussed.

Table 1: Possible use case of CSI-RS RSRP report and possible alternatives for each use case

	Possible Use Cases
	Possible Alternatives
	Drawbacks of alternatives

	Point selection (both UL and DL)
	· SRS can be used


	· Network may not receive SRS in some cases, e.g. large dynamic range of reception signals in each reception point.

	
	· CSI feedback can be used
	· It may be difficult to guess the appropriate reception point (for UL) from CSI feedback in some cases, e.g. DL RS power difference between transmission points.

· DL CoMP set and UL CoMP set may be different.  In this case, it may increase the CSI feedback load when CSI feedback is mandated for DL CoMP set.

	Pathloss notification to the network (for UL)
	· PHR report and UL reception power can be used
	· Network has to change current mechanism.

	Uplink Coordinated Scheduling (for UL)
	· SRS and DMRS can be used for obtaining the interference information.
	· Network may not receive SRS/DMRS in some case, e.g. large dynamic range of reception signals in each reception point.


Coexistence of RRM report and CSI-RS RSRP report 

We discussed the necessity of CSI-RS RSRP report in the previous section. In this section, we try to clarify the relationship between the RRM measurement report and CSI-RS RSRP report.

The RRM measurement report has been specified from Rel.8 and used for mobility purposes. On the other hand, the main purposes of CSI-RS RSRP reports are point selection, pathloss notification and uplink coordinated scheduling etc. Therefore, as shown in Figure 2, the area of the RRM measurement set should totally include, and be a superset of, the area of the CSI-RS RSRP measurement set and the target of RRM measurement should be CRS as specified in Rel.8-10 and the target of CSI-RS RSRP measurement should be CSI-RS.

We believe the purpose of CSI-RS RSRP report and RRM measurement report is totally different so we should keep the current RRM measurement report as it is even if CSI-RS RSRP report is specified in Rel-11. Therefore, we can discuss the CSI-RS RSRP report separately from RRM measurement report since these two topics are totally independent issues.

Proposal 3:

When CSI-RS RSRP reports are discussed, it should be discussed independently from RRM measurement reports.
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Figure 2: The current RRM measurement report should be kept as it, while CSI-RS RSRP report can be discussed separately 
3. Conclusion

From the above discussion, Sharp proposes that:

Proposal 1:

The CSI reporting set and the RSRP and associated measurements (e.g., pathloss)  should  be allowed to set independently.
Proposal 2:

Considering table 1, the need for CSI-RS RSRP reports for CoMP should be discussed.
Proposal 3:

When CSI-RS RSRP reports are discussed, it should be discussed independently from RRM measurement reports.

4. References

[1] R1-112902, Huawei, HiSilicon, “CSI-RS configuration and signaling”, RAN WG1#66bis













1

