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1. Introduction
RRM enhancements are within the scope of Rel-14 work-item on HST [1]. Enhanced RRM requirements for idle and connected mode DRX have been discussed as part of Rel-14 HST enhancement. In RAN4 80bis, it was agreed to enhance connected DRX requirements and multiple options were listed [2]. In this paper, we provide our views on down-selection of the agreed list of options.
2. Discussion
In RAN4 #80bis, it was agreed to enhance connected DRX requirements with one of the following options:
For Side condition, cell identification delay, measurement period and measurement period, it is agreed that the following options should be considered:
· Option 1: Es/Iot = 0dB, 6*DRX cycles for cell identification, 3*DRX cycles for measurement period
· Option 1a: Es/Iot = 0dB, 8*DRX cycles for cell identification, 3*DRX cycles for measurement period
· Option 2: Es/Iot = -6dB, [10]*DRX cycles for cell identification, [3]*DRX cycles for measurement period
· Option 3: Es/Iot = -3dB, 8*DRX cycles for cell identification, 3*DRX cycles for measurement period
The above options can be down-selected based on criterion like mobility performance and power consumption. One important consideration is that the enhanced requirement should truly be enhanced with respect to legacy requirements. The legacy requirements are defined under Es/Iot side condition of -6dB. Option 2 has the same side-condition as legacy requirements, while the cell-identification time is halved from 20DRX cycles to 10DRX cycles, hence it is indeed an enhanced requirement. Rest of the options have different side conditions compared to legacy and hence it is not obvious whether or not they are a tightening with respect to legacy. 
Since Option 2 has a side condition of -6dB, fulfilling requirements of Option 2, explicitly guarantees that requirements are fulfilled at higher side conditions. Other options have higher side condition than -6dB and hence fulfilling any of those requirements do not explicitly guarantee enhanced performance at -6dB side condition. If any of the options, other than Option 2 are agreed as the final requirement, then the requirements would apply to scenarios where target cell is on par or stronger than the serving cell. In such cases, it is possible that even with enhanced requirements UE will end up with an RLF followed by RRC re-establishment. Since the purpose of enhancing requirements is avoid such RLF, it is safer to choose Option 2. 
It is also important to note that HST is a special scenario where the Es/Iot of a cell that the UE is approaching can improve very quickly. With Option 2, the cell identification delay is 10DRX cycles at the 90%-ile so the actual detection time will be shorter in most cases. The cell identification delay is 10DRX only if the Es/Iot is static at -6dB. As the UE approaches a cell, the Es/Iot will improve, thereby improving the probability of cell detection. Hence, even though the RAN4 requirement would be 10DRX cycles, in real deployments, the actual cell identification delay would be smaller. 
Finally, with an inter-site distance of 1000mts and UE speed of 350Kmph, UE traverses approximately 100mts/sec. If we assume that the network is not thermal noise limited, a UE would observe a neighbor at Es/Iot of -6dB when it is approximately 666mts away from the closest neighbor RRH and 333mts away from closest serving RRH. The UE has to traverse at least another 333mts before serving cell Es/Iot is -6dB, i.e., only after at least 3.3seconds UE is in a state that it can be sent handover commands. For DRX cycle of 160ms, 3.3seconds translates to roughly 20DRX cycles. Hence, cell identification delay of 10DRX cycles is tolerable.
In view of the above arguments, we propose that Option 2 be chosen as the enhance RRM requirement in connected DRX. If the SINR side condition is kept rather low, the probably that the UE will find the neighbor cell earlier and be able to perform hand over in time will be higher.
Proposal: For HST scenario, the enhanced RRM requirement in connected DRX should be:
Option 2: Es/Iot = -6dB, [10]*DRX cycles for cell identification, [3]*DRX cycles for measurement period
3. Conclusion

In this contribution, we presented our views on enhanced RRM requirements in connected DRX. We have the following proposal:

Proposal: For HST scenario, the enhanced RRM requirement in connected DRX should be:

Option 2: Es/Iot = -6dB, [10]*DRX cycles for cell identification, [3]*DRX cycles for measurement period
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