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1. Introduction
The followings are parts of agreements in RAN1#76bis on cell discovery measurements [1]. 
Agreements:
· For enhanced discovery procedure:
· UE can be configured with at least one DRS measurement timing configuration per frequency
· Note: DRS measurement timing configuration indicates when UE may perform cell detection and RRM measurement based on DRS

· Note: UE can detect multiple cells based on a DRS measurement timing configuration on the frequency

· UE can expect DRS in DRS measurement timing configuration

· DRS measurement timing configuration includes at least period and offset and potentially duration

· The reference timing for the offset is a serving cell timing
· FFS: Which serving cell

In this contribution, we discuss the necessity of more than one DRS measurement timing configuration per frequency and show our view, first. In addition, we discuss the necessity of coordination of DRS measurement timing configuration among small cells and show our view.
2. Discussion
2.1. The number of DRS measurement timing configuration
As discussed in [2], it will be beneficial that different cells can configure different DRS measurement timing configuration as the following cases.
A. Discovery signals of small cells with in a cluster have the different configurations

B. Discovery signals of small cells in different clusters have the different configurations
Figure 1 and figure 2 show examples of case A and case B, respectively. Here, it is assumed small cells under the same macro cell’s coverage organize a cluster. 

In figure 1, cell#2 and #3 have different configuration from cell#0 and #1. Such configurations will be beneficial for UEs on small cell border to mitigate inter-cell interference of discovery signals. 
In an example of figure 2, small cells which belong to different cluster have different configuration. Among small cells under coverage of different macro cell, such a situation can occur.
In both cases, it may also be beneficial to provide information related to both configurations to UE for more diversity in cell selections. However, there will not be any significant problem with one configuration from a UE perspective as far as different cells can provide different configurations and a network informs one configuration to a UE.
With considering the discussion above, our observation is as following.

Observation 1: From UE perspective, more than one DRS measurement timing configuration per frequency is not necessarily required.
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Figure 1: Multiple DS configurations within a cluster
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Figure 2: Different DS configurations among clusters
2.2. Coordination of DRS measurement timing configuration
As discussed in section 2.1, to allow different DRS measurement timing configuration for different cells will be beneficial from the view point of  inter-cell interference mitigation of DRSs. However, it is necessary to coordinate these configurations of different small cells for effective inter-cell interference mitigation.
In the agreements in RAN1#76bis, it is said that “”Note: UE can detect multiple cells based on a DRS measurement timing configuration on the frequency”. To allow it to UE, it will be necessary that multiple cells are coordinated in DRS measurement timing configuration.
With considering the discussion above, our observation is as following.

Observation 2: DRS measurement timing configurations  should be coordinated among small cells for inter-cell interference mitigation and/or multiple cell detection by UE on a DRS measurement timing configuration on the frequency.
In case of on/off is applied to Scells, it is natural that Scells’ DRS measurement timing configuration is informed a UE from a Pcell. This configuration may be decided by a Pcell or Scells by themselves. In the former case, Scells need to be informed this configuration from a Pcell. In the latter case, a Pcell needs to be informed this configuration from Scells.
With considering these aspects and observation 2, we propose the following.

Proposal: Signalling to exchange DRS measurement timing configurations among cells should be supported. 
3. Conclusion

We discuss the necessity of more than one DRS measurement timing configuration per frequency and the necessity of coordination of DRS measurement timing configuration among small cells. The observations and the proposal as the result of the discussion are as following:
Observation 1: From UE perspective, more than one DRS measurement timing configuration per frequency is not necessarily required.
Observation 2: DRS measurement timing configurations  should be coordinated among small cells for inter-cell interference mitigation and/or multiple cell detection by UE on a DRS measurement timing configuration on the frequency.
Proposal: Signalling to exchange DRS measurement timing configurations among cells should be supported. 
References

[1]
RAN1#76bis Chairman’s notes
[2] R1-141202, “Views on network assistance for cell discovery,” NEC
[image: image1][image: image3.png]Macro A Macro B

Cluster#0 Cluster#1

DS timing for Cluster#0 DS timing for Cluster#1
~ - - \
/ ~o - N
/ S~ ~” - N
w - ~o N \.A

&
I I I I > time



