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Discussion
1 Introduction

RAN4 is evaluating the performance of DRS measurement compared with the legacy CRS measurement. If the performance of the CRS based DRS measurement is lower than that of legacy CRS measurement, the measurement report triggered by DRS measurement will reduce UE mobility performance. 

In the previous meeting, RAN2#87bis, RAN2 agreed that UE shall measure also legacy RSRP based on CRS for the PCell and the activated SCell if DRS measurement is configured for the corresponding serving frequency. However, if the performance of the CRS based DRS measurement is not equal to that of legacy CRS measurement, the agreement doesn’t seem sufficient to prevent mobility performance degradation. 
In this contribution, we discussed this issue further.
2 Discussion
Let us consider the following. A UE is connected to a Macro cell, and there are two neighbour cells on the serving frequency, one is Macro cell and the other is small cell. The neighbour small cell is in OFF state and is transmitting only DRS. So, for the serving frequency A, the DRS measurement is configured. The UE is moving toward the neighbour Macro cell.

In such a scenario, the UE performs the legacy CRS measurement only for the serving cell according to the RAN2 agreement. So, Event A3 will be triggered by comparing legacy CRS measurement results of serving Macro cell and the CRS based DRS measurement results of neighbour Macro cell. Note that the RAN2 agreement based on an assumption that the performance of CRS based DRS measurement and that of legacy CRS measurement are not the same. Then, such an Event A3 will impact on the handover performance though the UE performs the legacy CRS measurement for the serving cell.
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Figure 1. Example 1: intra-frequency scenario
Intra-frequency mobility is used as an example, but the same problem is also encountered in inter-frequency handover scenario. In example 2, the frequency B is not a serving frequency, but the neighbour Macro cell on frequency B is involved in the UE mobility. If UE performs only DRS measurement for neighbour Macro cell, the measurement reporting would be late and the handover failure rate will increase. Therefore, the UE should perform the legacy CRS measurement also for the neighbour Macro cells on neighbour cell even though the cell is not on the serving cell.
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Figure 2. Example 2: inter-frequency scenario
The same measurement should be performed to all legacy cells that are not transmitting the DRS regardless of whether the cell is a serving cell or not, or whether the cell is on serving frequency or not depending on RAN4 decision.
If RAN4 decides that the performance of CRS based DRS measurement is equal to that of legacy CRS measurement in terms of accuracy and measurement time, the UE does not need to perform the legacy CRS measurement for any cells on a frequency having DRS measurement configuration. That is, it is sufficient that the UE perform only CRS based DRS measurement for all cells, including serving cells, if DRS measurement is configured to the corresponding frequency.
If not, UE shall perform legacy CRS measurement for all legacy cells even though the DRS measurement is configured to the corresponding frequency.
Proposal 1
If RAN4 decides that the performance of CRS based DRS measurement is not equal to that of legacy CRS measurement,

· UE shall perform legacy CRS measurement for all legacy cells even though the DRS measurement is configured to the corresponding frequency.

On the other hand, if RAN4 decides that the performance of CRS based DRS measurement is equal to that of legacy CRS measurement,
· UE performs only CRS based DRS measurement for all cells, including serving cells, on a frequency if DRS measurement is configured for the frequency.
To do that, UE should be able to distinguish between legacy cell and ON/OFF capable cell, but the UE cannot do that according to current draft CR. So, the network should provide a list of all neighbour cells that support DRS, and the UE should measure legacy CRS for those cells that are not explicitly listed as “DRS Cells”.
Proposal 2
list of neighbour cells that support DRS should be provided to the UE. 
3 Conclusion
In conclusion, we propose the followings:
Proposal 1
If RAN4 decides that the performance of CRS based DRS measurement is not equal to that of legacy CRS measurement,

· UE shall perform legacy CRS measurement for all legacy cells even though the DRS measurement is configured to the corresponding frequency.


On the other hand, if RAN4 decides that the performance of CRS based DRS measurement is equal to that of legacy CRS measurement,
· UE performs only CRS based DRS measurement for all cells, including serving cells, on a frequency if DRS measurement is configured for the frequency.
Proposal 2
list of neighbour cells that support DRS should be provided to the UE.
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