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1   Introduction
After last RAN2 meeting, one email discussion [RAN2 86#32] was arranged for DRS RRM measurement. From the rapporteur’s analysis and companies’ feedback, we see divergent opinions on CRS based DRS RRM measurement. Here we try to illustrate some critical related issues in order to accomplish a baseline.

2   Issues related to CRS based DRS RRM measurement
2.1   Whether CRS based DRS measurement result is comparable/equivalent to legacy CRS measurement result
The first issue is whether CRS based DRS measurement result is comparable or even equivalent to legacy CRS measurement result. The baseline in drafted document for email discussion is quoted here “Legacy CRS based measurement and new CRS (within DRS) based measurement are equivalent, even they have different measurement sample rates and potential different measurement bandwidth.”.
To us, this is a reckless conclusion without thorough discussion. The original intention of introducing DRS was to improve the cell discovery performance when the small cell is turned off. We don’t see a clear sign that the CRS based DRS measurement result could be utilized for mobility purpose. 
Based on RAN1 discussion, the time duration for CRS based DRS could be configured as 40ms, 80ms, 120ms and 160ms. 40ms is good enough to meet the legacy CRS RRM measurement requirement, while 80ms, 120ms and 160ms are not. In another word, the measurement results from some CRS based DRS configurations are not accurate enough to compare with legacy RRM measurement result. 
This issue is critical for RAN2 to proceed with the CRS based DRS measurement configuration. If RAN2 cannot reach an agreement, a quick alignment with RAN1/RAN4 is helpful.

Observation 1: The assumption on “CRS based DRS RRM measurement and legacy CRS based measurement are equivalent” in email discussion has not yet concluded by RAN4/RAN1.
2.2   Whether new events are required for CRS based DRS RRM measurement
Then, with the understanding in mind that CRS based DRS RRM measurement is only for cell identification and the measurement results from CRS based DRS RRM measurement result should be assumed not comparable to legacy CRS RRM measurement, it needs to be considered how the current measurement events can support CRS based DRS RRM measurement.

A straightforward way is to use similar events as the new events C1 and C2 proposed for CSI-RS based DRS RRM measurement in the email discussion, for instance, event D1 and D2 as follows.

Event D1: CRS based DRS resource becomes better than threshold.

Event D2: CRS based DRS resource becomes offset better than a configured reference CRS based DRS resource

Proposal 1: It’s proposed to define new measurement events for CRS based DRS measurement if CRS based DRS measurement result is concluded not comparable to legacy CRS measurement result.
2.3   How UE switches between DRS based RRM measurement and legacy RRM measurement
Thirdly, RAN2 had an assumption last meeting: If the network configures the UE with (assistance information for) DRS measurements, the UE can perform those and does not need to be aware of a “cell state”. From the signalling procedure perspective, it’s vague how and when UE decides to switch its RRM measurement. For instance, three methods bring about the same achievement:
1) eNB explicitly notifies different RRM measurement configuration to UE according to neighbour/Scell/SeNB cell state. In this case, when the cell state changes, an RRC signalling of updated RRM measurement configuration is sent. UE is not aware of the state of the cell to perform different RRM measurement.

2) UE determines the cell state by L1 options which are under discussion in RAN1, e.g., layer 1 signalling and reference signal. Please note that the layer 1 signalling method is only suitable for CA case, but not for HO case. In CA case using L1 ON/OFF indication, eNB can provide both RRM measurement configurations to UE simultaneously and don’t need to update the configuration upon cell state change.
3) UE determines which reference signal to measure according to the reference signals transmitted. To do this, UE has to keep monitoring all potential reference signal REs. In this case, eNB provide both RRM measurement configurations to UE simultaneously and don’t need to update the configuration upon cell state change.
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Fig. 1. Three options for UE to switch its RRM meas.
Then, we suggest RAN2 to discuss which way is preferable in RAN2. And if physical layer solution is required, we should let RAN1 know.

Proposal 2: RAN2 is kindly asked to discuss how UE switches between legacy RRM measurement and DRS RRM measurement.  
2.4   S-Measure issue
Besides these issues related to CRS based DRS RRM measurements, one miscellaneous issue is whether S-measure should be enhanced for DRS RRM measurement. From the spec, it is observed that current S-measure is enabled or disabled for all RRM measurements which are defined for mobility purpose. In case of DRS RRM measurement, some small cells/TPs are deployed for load balancing but not for coverage. It’s natural to disable S-measure for DRS measurement since cell detection remains preferable even for UEs locating at cell centre. We propose that eNB should be capable to configure the S-measure respectively for DRS RRM measurement and normal RRM measurement.
Proposal 3: It’s proposed that eNB should be capable to configure the S-measure respectively for DRS RRM measurement and normal RRM measurement.
3   Conclusion
In this contribution, we investigate the issues especially related to the CRS based DRS RRM measurement which are left over after the email discussion.  To wrap up, the followings are provided.
Observation 1: The assumption on “CRS based DRS RRM measurement and legacy CRS based measurement are equivalent” in email discussion has not yet concluded by RAN4/RAN1.
Proposal 1: It’s proposed to define new measurement events for CRS based DRS measurement if CRS based DRS measurement result is concluded not comparable to legacy CRS measurement result.
Proposal 2: RAN2 is kindly asked to discuss how UE switches between legacy RRM measurement and DRS RRM measurement.
Proposal 3: It’s proposed that eNB should be capable to configure the S-measure respectively for DRS RRM measurement and normal RRM measurement.
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